BL OED 


AGRICULTURAL ENGINEERING 


Published by the AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 


Headquarters of the Society: Saint Joseph, Michigan 
RALPH U. BLASINGAME, President RAYMOND OLNEY, Secretary-Treasurer 


VOLUME 18 


APRIL 1937 NuMBER 4 


CONTENTS 
EDITORIALS 


DRYING SEED CORN WITH ELECTRICITY 
By F. W. Duffee 


WHAT AGRICULTURAL ENGINEERS HAVE DONE 
Pe MU, MEU me tees indie 152 


By E. C. Easter 


COMPARATIVE EFFICIENCIES OF HAY STORING METHODS 
By C. Y. Cannon, E. V. Collins, and D. L. Espe 


PROCESSING ENGINEERING IN AGRICULTURE 
By L. F. Livingston 


ENGINEERING’S PROFESSIONAL PROGRESS 
By Quincy C. Ayres 


USE OF FILL INSULATION IN THE CONSTRUCTION OF 
| IN danced Sphinn 159 


By Willis M. Rees 


BETTER MILK WITH ELECTRICITY 
By H. S. Bingham 


THE PLACE OF STEEL IN FARM BUILDING CONSTRUCTION 
By Earl D, Anderson 


SUPPLEMENTAL IRRIGATION IN HUMID AREAS 
By F. E. Staebner 


EROSION CONTROL ALONG HIGHWAYS 
By Arnold Davis 


Published monthly by the American Society of Agricultural Engineers. Publication office at Benton Harbor, Michigan. Editorial and 
advertising departments at the headquarters of the Society, St. Joseph, Michigan . . . . Price $3.00 a year, 30 cents a copy; to mem- 
bers $2.00 a year, 20 cents a copy. Postage to countries to which second-class rates do not apply, $1.00 additional . . . . The Society 
is not responsible for statements and opinions contained in papers published in this journal; they represent the views of the individuals 
| to whom they are credited and are not binding on the Society as a whole. . . . Entered as second-class matter, October 28, 1933, at 
| the post office at Benton Harbor, Michigan, under the Act of August 24, 1912. Additional entry at St. Joseph, Michigan. Acceptance 
| for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 1917, authorized August 11, 1921... . 
| The title AGRICULTURAL ENGINEERING is registered in U. S. Patent Oiice. Copyright, 1937, by American Society of Agricultural Engineers. 


dees a 7 ae oe on oe: ee ee ‘ 
Me batattet TS ee, I se i ag Se ame ea Pe CR ae: 
-_ 4S eae og ee oy Be Re eee a Se me une el 
- | ose ORSTEELR ataarereo wa ——————s 
, 
; | ee 
. i a a ee a, 
FS ee 
Ty 
SN ie ea 
; | 
EY 
| oe | 
> ’ { e 
i ft es 
1 1 
j 
n q 
s | fF 
3 
n 2 
i Bieta. Se 
d : 
e 1 | 
1s . i | 
it | 
1€ | i} 
AS | Li ccsnidiniseminisimomimmminans oe 
ut | 
to | 
in ih 
a | i 
r- | | ; 
e — | | | 
| 
. aT | 
er | 
at 
oe 
ety | 
.”° i! 
und | 
| 
his | 
less | i 
ab. AGRICULTURAL ENGINEERING DIGEST... Shines, SD 
Bz 
ing ey 8° 20a Rad eer a ee ea a Ea ES ES Oe EE es ea LS tr eae _ ied 
ut, 
en- 
eral 
for 
erO- 
ar's 
ires 
- in { 4 
rent nr — 
rial. 
oe 0 eae, ih i iar cea: 5 hee ea tp Ba sail ai th / 
4 : ae Pe aa is ps a: ’ a e: Orr: eS = tps , “4 a ee eae ci . male ees 
fe Sw. ae “SEE A AD aaa oS es sa sso 8 Be oe a epee a 23 nian cy 


146 AGRICULTURAL ENGINEERING 


LIVER recently presented their new 1937 

Grain-Master...a light weight—easy to 
operate—highly efficient harvesting unit. In- 
cluded in the durable design and quality con- 
struction of this new Grain-Master Combine 
are 15 dependable Hyatt Roller Bearings, 
constituting the major part of its complete 
anti-friction bearing equipment. 


WITH HYATTS AT "15 VITAL 


APRIL 1937 


5 gemneeaagm amaa 0. ge emma 
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When Oliver and other leading builders of 
power farming machinery continue to “Hyatt 


Equip” year after year, it proves that better 
bearings and better performance go hand 
in hand. Hyatt Bearings Division, General 
Motors Corporation, Newark, Detroit, San 
Francisco. Hyatt Roller Bearing Sales Com- 
pany, Chicago and Pittsburgh. 


— 


Brit 


ahea 
is W 
extel 
stati 
] 
use 
stall 
} 
the | 
prog 
mor 
savil 
a cc 
prac 
a se: 
ope 
mot 
( 
tour 
for ( 
or 2 
farn 
curr 
less 
thei 


*e 


eee Ss ie EN pee pe] {PY ee =A YL sk f oa <a 
eer eo ee Be re oa nde. iN @ BR E ai a = 
a cas i ge a Bee ade ees he es ile gaa feat - - 
See ee ee ee er Oc a ee eee se ee ene ee 
{ ? 
_ . : 
a : 
peal /, 
A mrsgcseree “ Cee cnn ssaihttn-quiineun sdbeninnes agian abe ARMM GK Cea hn a eM | : 
E ‘ ‘ : oe Be ane Ser RS MPGISEY Ra OMe te a MBIA Lo eS TOR per Sos EUR 
‘ ; OE ORE SER Re ie nee aE RN AE SSN ee Ae oe Ma 3 Boal & és Kon gate - 
; ‘ 5 2 3 ae eae Di ie ah ee os Be ge 8 ee % Res 2 : ba 7 
ERS : Pa ee ee id oy Rage A I ess ee ee fs : CE AA a Pe q 
‘ : De > ook ae ‘ & if Bes i i se ° eo me Mier 2 as Hae ee SP ities ane ee a é ee oe a a : VOL 
& ae Feo" gb S Stig glee a ee a Bae is So Re eeatrgats (ite ee ee ee eat ee o Mie age oe . 5h ate 4 — 
- & aoe ne, ae nese — ; wee ek oe ee Oe a Oa : 
De é : : mt a chy Sagem a i 4 ME ae : os ae ee ee e 3 me .. 2 ee ne: aia ee = oS eS - Uae Tae ae ne : 
ne ; : : Mae eo eS 8 ——_— ig Bs cre ee ee ee be ee 
oc : é e pee a nie PF. . ——— Series bs eo a oe coe ee i = oe and Pee Ces . SMe Bie Re ag 
4) % P i Ee ee ce . & wy | ety ” P oes os ees Sans oe Se ses ja Sg steers. a4 CRE oe S SE ae - 
be: Js Aad a Sot eaters - * = ye Sak ees oe Ce og tag Ore meer aS ae ( 
tie ee 2 s We s P oo & eae Oe Re MI yg LR al Ae oan OO es) Se Bog) eg 
e pe ; : ee eR ok tee if ag w Be aie oe Ae a ee ec ee ey 
= Bee” : tee ee ag a . b ce TR CE RES Rm pe gf 9 a 
; eee pene a Bey Tae Bo OS ae oe eM a <2 peeieneeeonen < . ! ; 
; : —— por cad ae 8 fT oe” a> SO ER rn ee cs anne es CoD = 
aie » Pg a” : : j zz See EO eee Se. eer eg ko 
Ries ile ess a ae Be. ae ee >» 8 2s i eee LOR Ban enink i teeing yy tobe. tura 
ee BR Fg OR ga he alae ites ee RS a8 alll ou fof. Ge *e mY int? Be re Ste ae 7 Se 
Rec with et cere eee Pgh Oc eee ae fr : Pe = m Pe 2 et 4 ae... Se Rem awe 
ee) a ee. eS ae ae i Se ze, . : i rg: EP sf iis la Malta a hte 
et 2) ey ee ers Pane) a , ee OS Pearsons eg ey ea pe ts HA ae ] 
a a es Bd Se ee (Cl . ae  & ot | oe SIRS AR On cs er a ae ea 
ne Sint, be de ah Ke | ae Rs on a ee Fate fs "ee tee pe 8 
: Nae IPS og (oS ER ae, ne ee Picea + eae ea eae of es ig BO pay OO RTD «EP 
, sai iit ar bene is ve ae . Ea . RS ee ee ee: & dL | 
igo 2 ne ae hy cin Laie. Set ra f-* oo as ee em, pA SE ey eee { 
; y 4 gE mine —— ron Pages at : a “ at de Se . oo “Spam oem , 
ig the. - 4 Bx a ae a ee ee ices oor gael anameratt a? en a Te. 
Foe wee ee 8 ge re *¢, ee ae 
3g 1h a got PEE b> a ed : 4y rf wh i Qk, 2 pis eae ies £4 Aan 
F Ree Se Oe onan te ° ae 4 bey : ge. ry , eis Set ee 
& ao none a ee i . pcg es ae < <* 7 a Sat : at. *y PS tk ae n"  * * ia = Pees 4 ene x 4 
@ Mo a ee hes ee ee as yom ben a a Say , ie ja Re A ter, Rae Te ger Se Ps ie. 
| Seen gs Pt ae Se al ~~ ag OS ERE ne fe th 
F; os aa aa TER SpA de glee, Paper ; i et ye die 4 CT Baa cis gS, a Sol Mae 
a Aer oF si iat wetted S oF et oh FE ae a So ce ray ” rs BAe nA “ah py es ete ee : 
et * ne Fee hl oe Se te a eo ae ee aa ee won ee iia’ eh ee: SO ee re 58 ee att Hide, 8 
moe: eat i Sooaton Bia Seah Sia Pane ie Se en € ge ET San ¢ At . a! ee, gga Se 
Pry eS Sr eras Sed. 88 S28 er ee: et EN a aa SR ig: ge AP ee ey ay Ne se. © omit eee e 
oe Cg R= fy ae ES é < Be or al hy goto of 2 oe Fh * *; aw ig POPES, et, Ne Be athe ro ae “ee 
Site Cys 7 a : : i” we Naess 5 Bee aR ae Pe a 
valet type eee Ae. eae ie ch 
a Bee Med th fa ee ae 2p Wits 3 ek Be 
Pu j 
Tei’. 7 
es aa ae ii a ed = as WPS IES 6 LEER 
i oon = oer r —— ag eee 3. ne re re amma Le ceneaatenneeeaeenammmmnenmea 
ae ha ee ee TT 
ee ; TE ; OE - eee beet i teenie . " yo 
abe 5: ee ee! ae melee ee [emma wear emma OPTI INN omer ne neem eT AW RL oe eA 
Bee 2 ecasilainnaidinisecitiemmeees ae » fem Siak ite ctegeen, Sey ireaaeaie? a i wl a | A i osetia, ct nt a 
a et eee Bete ie 1c: seems: comnesclik, Vem OY a a ee PLS ila cninhintia i ae 
: | enema RTE iia eee tic AT : 
a Rei ae Ry lle! See ; 5 ee er : =: 
em Pek, ~ te BE Glanon Ummm ened Saves ; “ic AEN ont tact a E nomenanantnsacntemncnatoeaeeine : 
‘5 ee Ce, conetinemaal Sa licienten ateememmenencmnanmanaramens nee ee ae ee ee ne 
Seehevsumccanaatiinns... SF a MENS eseae fo bie ORE Tey 7 Ralega e of a a a os. 
nae bce Se re - ee ee |. ems Ss ne wet GE hes, 
ss ie Oa a eaNrREsaE: A Beg or re nae = al a he, ay oe BPS 4 at ee 
Fe 
* ) q 
a 7 
E : 
ee 
es 
ae Sis 
* f tere 
a S Me 
& 1 
ne : of 
9. d and 
a liev 
Bo any 
: and 
2 See Nir * ee n ae Wee ee oe id 
at Pe BE, ay ie Jae | ee ; 
eas. : _ & oe. Z bes tica 
ees sie Sikh 1 gee } Bi 
ae : Cae) Sey tg ; a4 reas 
alas a Tested icy aor) Scr A 235. : 
Sa ee ee eae a ae eg Bu wit 
a : a = to s 
, cog eee ea 
; ; oa \ gear eeme, AGS » a 
ban a =" = r ERs tific 
Kits f bee 
ey e 
ey (M. 
By : 
a : 4 ler, 
"Ageia 
ite, 
vs 3 % { 
a ae 
2 Salen 
Res aa : ; 
is ‘gaia 8 Bs ies og aia Socks Nae seamagi a Speer. : . es ones — peer ae ae See 
ie ss Biase a ak a Si a i vicki lea 
a. a Z e's Se a aad os i 2 ne ‘&: 
pe Bere = ae Reet 25 oe 5 


ei 


Cy 


VOL 18, NO 4 


AGRICULTURAL ENGINEERING 


EDITORIALS 


APRIL 1937 


A British View of American Rural Electrification 


OME stimulating observations on rural electrification in 
America have been made by our recent visitor and 


British contemporary, Mr. R. Borlase Matthews, agricul- 
tural and electrical engineer. 


He believes that in ten years America will be well 
ahead of the rest of the world in rural electrification. This 
is with due recognition and exception of the areas which 
extensive agriculture places beyond the reach of central 
station service. 

He finds the service rates favorable to increased farm 
use of electricity, except for cases where there are “in- 
stalled motor’’ restrictions. 

Electric motors, motor use, and current for motors, by 
the way, seem to be the most important features of further 
progress in rural electrification, from his viewpoint. 

Looking favorably upon the tendency of farmers to use 
more individual drive motors, he points out that the labor 
saving is worth while, even though each motor is used only 
a comparatively few hours per year. Incidentally, farm 
practice usually works most of the motors consecutively, in 
a series of operations, rather than simultaneously in parallel 
operations. This, says Mr. Matthews, “means that ‘installed 
motor’ ratings can be neglected as a basis of charging.” 

One handicap noted by Mr. Matthews, in his American 
tour, is the scarcity of farm equipment designed especially 
for electric drive and offered for sale complete with Puilt-in 
or attached electric motor. Another is the prevalence on 
farm supply lines of single-phase rather than three-phase 
current. The lower first cost of three-phase motors; the 
less complicated load-balancing problem they involve; and 
their resulting load-building characteristics, would make 


N line with his previous correspondence’, the U. S. 

Bureau of Agricultural Engineering research on the 
engineering reorganization of farms*, and other evident in- 
terest in farm operating efficiency, Arthur O. Fox (Hon. 
Mem. ASAE) has again called attention to the importance 
of farm cost finding. 

An agricultural engineer experienced in the philosophy 
and factory methods of cost finding could, Mr. Fox be- 
lieves, work out a simple cost data sheet for farms which 
any bright farmer, or his son or daughter, could understand 
and use with reasonable accuracy. 

A few exceptional farmers have demonstrated the prac- 
tical value of cost finding in farm operations. It seems 
reasonable to expect that their methods might be simplified, 
without any material loss of effectiveness, for application 
to small-scale operations by ordinary farmers. 

__ It seems probably that individual machines and scien- 
tific methods of performing specific farm operations have 
been refined far beyond the refinement of their integration 


—__ 


Cost Finding,” AGRICULTURAL ENGINEERING, Vol 17, No 5 
(May 1936), page 188. 


*“The Engineering Reorganization of Farms,” by N. A. Kess- 
ler, Vol 17, No 4 (April 1936), page 153. 


Cost Finding as a Guide to Agricultural Engineering 


three-phase lines a good investment, he believes. He also 
indicates that America will come to three-phase rural lines 
sooner or later, and that it would be more economical to 
make three-phase installations originally than change later. 

Furthermore, Mr. Matthews calls for a special agricul- 
tural type of motor, with many of the characteristics of a 
mine motor; one that would be dampproof, and ready to 
run at the throw of a switch after any long period of dis- 
use. And it should cost even less than the present three- 
phase, squirrel-cage motor, he adds. 

Disappointed in the lack of American experiments in 
the use of electricity for field power, he minimizes the ex- 
cuse that electricity cannot compete with cheap oil fuel on 
farms, and points out that electricity does compete success- 
fully with oil engines on heavy power jobs in city factories. 

Twelve motors per farm, on an average, is Mr. Mat- 
thews’ idea of a reasonable goal in America for power load 
building. A building boom in America would create a 
shortage of farm labor, he adds, that would increase the 
need and demand for rural electrification. 

Financially, Mr. Matthews indicates that proper electri- 
fication of a farm might increase the total capital invest- 
ment by 25 per cent, but that it should also increase the 
net income by 5 per cent of the increased total investment. 

Reiterating an experience of many American agricul- 
tural engineers, Mr. Matthews concludes ‘Both in Europe 
and America, I find that the number of electric motors in- 
stalled on farms is always in proportion to the knowledge 
and enthusiasm of the rural electrification staff of the elec- 
tricity supply undertaking. It is never sufficient to provide 
a supply of electricity to a farm. The farmer must be taught 
how and persuaded to use it.” 


into specific farm operating and production programs. If 
so, this needed integration is, in fact, a technical frontier ; 
a neglected phase of agricultural engineering; a major 
opportunity to help farmers help themselves. 

Cost finding provides the only real criterion on which 
production equipment, methods, and operating schedules 
may be judged in their relation to the individual farm. It 
should further the application of engineering to agricul- 
ture by showing how, where, and to what extent engineered 
methods and equipment can be applied profitably. Agri- 
cultural engineers may use it vigorously and fearlessly in 
search of what it may reveal, whether that be irrefutable 
evidence of economic advantages claimed for power and 
machinery, or a series of limitations and disadvantages 
which should not be misrepresented to farmers. 

Cost finding may well be looked at as the final testing 
procedure for engineering methods and equipment, and 
combinations thereof. It warrants attention as a guide to 
engineering development in the field of agricultural pro- 
duction. As an aid to progress in farm cost finding, AGri- 
CULTURAL ENGINEERING will be glad to act as a clearing 
house for simple farm cost finding systems and ideas sub- 
mitted, whether they are in practical use, experimental, or 
merely suggested for trial. 
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Engineering Standards and Acceptance 


HERE still remains a pardonable doubt among some 

guardians of the high technical and_ professional 
standing of the word “engineer,” as to the qualification of 
college agricultural engineering departments to teach 
courses and develop graduates in keeping with their stan- 
dards. We say “‘pardonable” for several reasons. 

The desire to hold ‘engineering’ and all that it 
symbolizes on a high plane is a worthy ideal. We would 
rather see agricultural engineers and agricultural engineer- 
ing rise above all question of doubt as to their place in 
the engineering profession, than to see the true and 
accepted meaning of the world ‘engineering’ lowered to 
accommodate a lesser standard of intellectual proficiency 
and achievement. 

Multiple functions of college agricultural engineers 
and agricultural engineering departments tend to hide 
and minimize their engineering position and significance. 
The lack of definite, well-o:ganized trades in the special 
fields of farm mechanics, farm plumbing, farm carpentry, 
and farm wiring, necessitates service functions in these 
fields by agricultural engineers. These necessary incidentals 
are sometimes more in evidence than the truly technical 
engineering work accomplished by the same men and 
departments. Essential service courses for agricultural 
students, and agricultural college administration in some 
cases, confuse the issue. 

Small wonder that those engineers of older, established 
branches who have had little or no contact with agricul- 
tural engineers and their work, may doubt both the need 
and the existence of men who are essentially engineers, 
being so specialized in training and work as to warrant 
the name of “agricultural engineers.’’ The natural presump- 
tion is that anyone who has spent much time studying agri- 
culture must necessarily have neglected some fundamental 
points in the complicated and thorough technical discipline 
administered to aspiring young engineers. 


Confusing elements in the position and work of agri- 
cultural engineers cannot be eliminated, but they can be 
explained and clarified for the benefit of anyone interested. 

Agricultural engineering research can adhere easily and 
naturally to rigid engineering standards. Teaching in the 
professional courses aspires to develop the best possible 
engineers. Extension work in agricultural engineering can 
be, and generally is, carried out in an engineering manner 
of organization and performance. Service and extension 
courses are offered with definite instruction to the enrollees 
that such courses will not qualify them as agricultural 
engineers. These facts can and should be pointed out to 
the well-meaning doubting Thomases in the high calling 
of engineering. 

Engineering is ar analytical and creative. Use or 
application of the results of engineering is not necessarily 
so. Agricultural engineers are not trying to make every 
farmer an agricultural engineer, any more than automo- 
tive engineers would try to make every truck driver an 
automotive engineer. However, a farming enterprise may 
profit by engineering organization, maintenance of equip- 
ment, technical control and elimination of waste, in the 
same manner as the operation of a fleet of trucks, for 
example. 

Engineering in agriculture, as in other activities, will 
continue to mean a high level of intellectual proficiency, 
applied to the same technical method of work used by engi- 
neers in older branches of the profession. Men applying 
the resulting equipment and methods in other capacities 
will not be classed as agricultural engineers, and their work 
will not be called agricultural engineering. When guardians 
of the word are enabled to feel confident of this, we 
believe they will not hesitate to accept agricultural engi- 
neers and professional agricultural engineering curricula 
as worthy standard bearers in the engineering profession. 


The Spread of Engineering 


N | ECHANIZATION, engineering progress, and refine- 

ment of methods, equipment, and products start 
near the consumer and work back through the process in- 
dustries to the original producer of raw materials in field, 
forest and mine. 

R. U. Blasingame, president of the American Society of 
Agricultural Engineers, brought out this point in address- 
ing the North Atlantic Section of the Society at its last 
meeting. The thought helps clarify the position of agricul- 
tural engineering. 

Though engineering, in its horizontal spread, reached 
agriculture some years ago, there still remain large sections 
of the industry which it has not reached to any great ex- 
tent. There is still room for horizontal expansion within 
agriculture, to new units and fields of production. 

The fact that agriculture has been reached and partially 


Machine 


P Mywny: satisfactory device for removing hulls from tung 
nuts in the orchard, is reported to bea present major 
need in establishing the new American tung oil industry. 
Development of this device is a job for some southern 
agricultural engineer. It is definitely a new piece of farm 
equipment that is wanted, to aid in the handling of a new 


penetrated in the horizontal expansion of engineering, 
suggests added impetus to progress in the vertical direction 
of refinement of equipment, processes, and produce. Indus- 
tries closest to the consumer naturally lead in this, too, as 
pointed out by Professor Blasingame. The implication, as 
we see it, is that agricultural engineers will be able to pro- 
fit much by a close study of the experiences and develop- 
ments of other engineers, in the refinement of engineering. 

Horizontal expansion being in its final phase, however, 
it does not follow that agricultucal engineering need neces- 
sarily lag behind engineering activities closer to the con- 
sumer, in their course of progress along the parallel vertical 
paths of refinement. While other engineers may be closer 
to the stimulus of consumer demand, agricultural engineers 
stand closest to those invigorating intangibles which have 
always made farmers the foundation of nations. 


Wanted 


southern farm crop. It is an example of one way in which 
agricultural engineers fit naturally into farm chemurgic 
progress. 

Possibly one or more agricultural engineers are already 
working on the problem. At any rate, here is an oppot- 
tunity. 
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HE bin method of drying seed corn was developed 
at the Wisconsin Agricultural Experiment Station 
during 1926, for the purpose of making possible the 

commercial production of seed corn in Wisconsin, which 
is in the northern zone of the corn belt. Prior to this time, 
such seed corn as was produced commercially in the state 
was dried for the most part by mounting the ears one by 
one on or in some type of suspension unit or hanger, or 
by laying them on shelves or racks, and requiring a very 
large amount of hand labor, a large space, and a long dry- 
ing period. Unless the air in the room was well agitated 
and kept at a rather high temperature, molds and other 
fungi would sometimes develop. This method was too ex- 
pensive for extensive commercial production, hence the 
development of the bin method of drying. It is generally 
recognized that corn is very susceptible to climatic changes, 
especially the open, pollinated varieties. The best results 
are obtained from seed grown under similar climatic con- 
ditions, which usually means grown in the particular lo- 
cality. 

At the time of development of this drier, approximate- 
ly 30 per cent of the commercial seed corn sold in Wiscon- 
sin was homegrown, and the balance of it was grown out- 
side of the state. At the present time, these figures are 
approximately reversed, fully 70 per cent of the commercial 
seed corn being homegrown and 30 per cent imported. It 
may be interesting to observe here that for 1937, probably 
about 90 per cent of the commercial seed will be home- 
grown, in view of crop failures in the western areas. 


In more recent years, the bin method of drying has 
spread rather rapidly through adjacent states, following 
the introduction of hybrid corn in those areas. The intro- 
duction of hybrid seed corn apparently has resulted in large- 
quantity production by a number of growers, and this, to- 
gether with the higher per-bushel value of hybrid seed, 
has led them to adopt a surer and safer method of drying, 
to be sure of saving the more valuable crop and to control 
disease and other fungus organisms accurately and positively. 


At the present time, there are 26 driers in Wisconsin, 
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Presented before the Rural Electric Division of the American 
Society of Agricultural Engineers at Chicago, Ill., December 4, 
1936. 


Author: Professor of agricultural engineering, University of 
Wisconsin. Mem. ASAE. 
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FIG. 1 ARRANGEMENT OF DRIER 
The usual plan of drier is to arrange two rows of bins on either 
side of the main air duct or wind tunnel. With small driers it is fre- 
quent practice to have the bins on one side of the wind tunnel only 
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Drying Seed Corn with Electricity 


By F. W. Duffee 


and the best information we can obtain indicates that there 
are 15 in Indiana, 10 in Ohio, 15 in Illinois, and 10 in 
Iowa. 

About 75 per cent of the commercial seed corn produced 
in Wisconsin is now dried by this method, and about 15 
per cent in a modified type of drier, which was developed 
for smaller producers. The balance is dried by various 
other methods, and represents small lots. 

This method is intended for those who make a business 
of producing seed corn. There is one unit in Wisconsin 
with a seasonal capacity of 25,000 bu, another one with a 
capacity of 10,000 bu, and one each in Illinois and Indiana, 
that we know of, with a capacity of 20,000 bu per season. 
Plans and specifications are available on sizes ranging from 
500 bu per year and upward. 


How the Bin Drier Works. The usual plan is to install 
rows of bins on each side of a central air duct which is 
divided horizontally through the middle, giving an upper 
duct and a lower duct. The bins, which are usually 10 ft 
deep, have slatted floors approximately one foot above the 
tight floor. The corn is filled in on top of the slatted floor 
7 to 8 ft deep. Suitable air ports serve to connect the space 
underneath the slatted floor with the lower air duct, and 
the free space above the corn with the upper air duct. 
Every 12-hr period, the flow of air through the corn is 
reversed by means of a simple valve between the fan and 
the air ducts. This reversal of the air flow is quite im- 
portant in securing uniform drying. 

The construction and operation of the drier are ex- 
tremely simple, and, as I | gegen with the discussion of 
the various specifications of the operation and equipment, 
I want to emphasize this particular point: It is not neces- 
sary in most cases to adhere strictly to the limits mentioned, 
but experience has indicated that these limits mentioned 
are desirable. This is particularly true in the matter of the 
recirculation of the used air from the bin. May I emphasize 
here before going further that it is important to avoid using 
temperatures that are too high, as this will definitely result 
in lowered germination. 

The widespread success of the system, we believe, has 
been due in no small measure to the simplicity of construc- 
tion and operation of the equipment, and to the elimination 
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FIG. 2 PERSPECTIVE VIEW OF DRIER 
A damper housing is installed between the fan and the wind tun- 
nel proper, by means of which it is possible to arrange to have 
the air enter the top of the bins and pass out the bottom, or 
vice versa. In the diagram shown, the air is entering the top of 
the bins, passing down through the corn, and out the bottom 
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of complicated control equipment, together with relatively 
low cost of installation and operation. 


General Specifications of the Equipment. A flow of 
60 cfm (cubic feet per minute) of air for each sq ft of bin 
area is specified, at a static pressure of 1 in of water, if the 
corn is 7 ft deep in the bin; and 114 in of static pressure, 
if the corn is 8 ft deep in the bin, the static pressure meas- 
ured a few feet from the discharge of the fan. This quantity 
of air gives a velocity through the corn sufhcient to produce 
strong circulation around all of the ears, and apparently in 
between the kernels as drying progresses; and a sufficient 
velocity to remove moisture films from the kernels, so as to 
produce rapid drying. Any very appreciable reduction in 
the volume of air will result in considerable reduction in 
the rate of drying. 


We cannot emphasize too strongly the importance of 
selecting a good blower fan. There has been a tendency 
for operators to purchase second-hand fans, which in many 
cases are not the proper type. The multivane type of fan is 
commonly used, although there are one or two other types 
of wheels that are successful and economical. It is econ- 
omy in the long run to buy a good fan in the first place. 
A medium size of fan meeting the requirements is usually 
recommended. Avoid fans that are too small. 


As the result of several years’ experience we suggest 
that the horsepower requirements of the fan be increased 
20 per cent in selecting the power unit. This will take care 
of belt losses and also the rather hot conditions under which 
the fan is apt to be operating. It must be borne in mind, 
of course, that this is an absolutely continuous load, almost 
dead uniform, and may continue for one to two months, 
practically without interruption. 

Electric power is by far the most satisfactory of all types 
of power for this work, and usually has been found to be 
most economical where the operator can obtain high-line 
service. This power load usually is not large in proportion 
to the size of the drier. In most cases, it does not exceed 
15 hp and, for the majority of driers that are now in use, 
3 to 71, hp meet the requirements. So it becomes a rather 
desirable load for the power companies, particularly in 
view of the fact that it is continuous, running day and 
night. The undesirable feature, of course, is that it is 
strictly a seasonal load. 


The air entering the air duct of the drier should not 
exceed a temperature of 112 F (degrees Fahrenheit). If 
the furnace is manually controlled, it is the usual practice 
to try to hold the temperature between 100 and 105 F, to 
allow a factor of safety. If the furnace is thermostatically 
controlled, a temperature of 112 F is recommended, with 
the thermostat installed at the discharge of the fan. In a 
large drier, there will be a drop of about 5 F from the 
intake end of the air duct of the drier down to the far end. 

The furnace size can be selected on the basis of allow- 
ing approximately 2,000 Btu per hour for each square 
foot of floor area. 

Manufacturers will be able to recommend correct fur- 
nace sizes on the basis of the above figure. However, ex- 
perience indicates that local contractors are not able to make 
proper allowances for the high velocity of the air through 
the furnace jacket. Hence they usually recommend furnaces 
that are far below the necessary requirements. 

The furnace housing should be increased in diameter 
about 15 per cent, unless the furnace is designed specifi- 
cally for this type of service. Ordinary house furnaces of 
correct size are satisfactory up to 100sq ft of bin floor 
space. For driers with larger floor area of bins, either a 
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FIG. 3 CROSS SECTION OF BINS AND AIR DUCT 


The air duct has a partition extending its length, approximately 

midway between the top and bottom. In this illustration, the hot 

air is entering the bottom portion of the wind tunnel, passing 

through a port into the space underneath the slatted floors of the 

two bins, up through the corn, out through the top, and back into 
the top main air duct, from which it is exhausted 


battery of house-type furnaces must be used, or preferably 
a commercial or industrial type of hot-air furnace. These 
types are usually more efficient than the ordinary house 
type, and, for large units, the increase in investment is 
amply justified. 


Temperature and Humidity Control Equipment. While 
all of the early driers were manually operated in every 
respect, there has been a demand in recent years, particular- 
ly by the larger users, for thermostatic control of the heat- 
ing plant. The improved efficiency of these units, particu- 
larly when used in conjunction with a stoker, indicates that 
for larger users this method of control is highly desirable, 
in view of the fact that accurate control makes it safely 
possible and desirable to raise the temperature of the air 
entering the bins to 112 F, which increases the ‘drying 
rate. 

As suggested before, the thermostat should be installed 
in a short section of duct about a foot long, between the 
outlet of the fan and the valve damper, and should be set 
out in the airstream far enough to be free from outside 
disturbances. 


It has been common practice to recirculate at least part 
of the exhaust air. As soon as the drier has been in opera- 
tion a few days, the unit as a whole reaches more or less a 
state of equilibrium, so far as exhaust air is concerned; 


| Sectional 
—I 


| 
| 


i 
eOhrs 
G0 coe Ye 
Er eet | 
| RY — |i gow 
te 1) 
S| ET SERRE 
FIG. 4 ANOTHER VIEW OF A BIN 


This is another cross section view of a bin showing the doors or 
ports for admitting hot air and exhausting air to and from the bin 


ne ts mi 


SEED 


| 


VOL 


> Arete ie AE eter, - ee tae e) | fee Es Od Sop ty ee : 
Ces bi ome = see ae Sage, & Bee aes peed i 
a. ie aa a eh ee ae eee | ee ee ee eee Pn 
gis 
fs = a APRIL 1937 — 
& r " ufo. 3 Sie:e/ pone 5 OSSIAN} 
Ee Re Ser ~ Top iS CRG Ets 4 
iq ~ 2H TP aX, 6 is as J es 
ie y ay, cf 5 NS oe sh Air Duct =r a ( a = 
“a SNE a Ne 2194 9) SEG a 
a Same wes RAY a; ae MI ny } 
* Sh MD. pesy NS ee ere: 
= > = Zs Ales i ot Y mn 
< ms eS Sen Rabe eyo 
4 Poe eeey| eaten ARSE 
Be Laan IS J Air Duct ah ENN Hs 
ee a - ¢ ir, k s Fiz \ iy AS 
3 AMT Tiihhy i Tink ‘tart ie in 
—_—— — 
a es eS a 
ee ee 
a This 
ae the 1 
: a = that 
ee just 
~ usus 
ee app 
7 con: 
Bi of 1 
>» = the 
Et = thre 
7 B rela 
qk o ° 
Be B bin: 
- : 
pane: ; the 
4 S ar 
iki : cou! 
aaa = met 
s rate 
viet in 
| thre 
7 otoe exh 
: to t 
a tior 
to ae a te 
tabs up 
Sata mal 
ae var: 
Sot ae = bui 
= ies —— ga (;——] era 
e ex Aye a) Be Se Be fro 
| itGer Re = zz | | lad 
a vex | | — : 
ea Bie =p -——— | =] aes | — bui 
. Kehoe | i—] sto 
gene uh s ii Kay Na _ | f 
ce: F w= aXll 0 
ie gies Oe : on 
nes 3 ASN a | Loading a the 
a | for 
ie ; | a ‘ the 
eo = HL | for 
Saale ave 
oe ae 
de a | 
Sean’ : . 
iki i 
7 li ae 2... Ute ee yep, 5 ee | apeenee | eee ene oF . een. Po ee eee Se ee ere = J a 
—. skis Re mE SER Be Pics en Wie et at a aig a “ 
aS sb. 5 Bs ALT i ial tle Sah ee o. a TRY r int 


or 
in 


ee eR 


recmhey 


EOARAORIIIO. o-  ERRTORS TE 


Gina 


VOL 18, NO 4 


: : Pipe from 
i P 
Used ait leaving furnace 
FIG. 5S SUGGESTED DESIGN OF DAMPER 


This is used to shift the hot air from the top to the bottom half of 

the wind tunnel. The usual plan is to shift this valve twice a day; 

that is, shift it at 12-hr intervals. Thus movement of air through 
all the bins is reversed at one time 


that is, some of the bins are practically dry and others are 
just starting. 

The exhaust air from a freshly filled bin of corn will 
usually show a temperature of about 65 to 70F and 
approximately 100 per cent relative humidity, under Wis- 
consin conditions. As drying progresses, the temperature 
of the exhaust air rises and the humidity falls, so that at 
the last, when the corn has dried down to about 12 or 13 
per cent moisture, the temperature drop due to passing 
through the corn is small, and the exhaust air is of low 
relative humidity. Now the exhaust air from a number of 
bins will be some average between these two extremes, with 
the result that, under average conditions, about two-thirds 
of the exhaust air can be recirculated. This can vary of 
course with outside air conditions and with the day-to-day 
method of handling and filling the bins. 

In order to make this control more positive and accu- 
rate, plans have been developed for installing an hygrostat 
in the exhaust airstream returning from the bins, and 
through suitable, simple dampers and housings provide for 
exhausting part of the return air, and returning part of it 
to the furnace, together with a certain amount of fresh air. 

In general, it would seem desirable to start recircula- 
tion of a small amount of exhaust air when this air is at 
a temperature of 85 F, and gradually accelerate the ratio 
up to complete or 100 per cent recirculation at approxi- 
mately 105 F. 


Cost of Drying by the Bin Method. This of course 
varies tremendously, depending upon the price paid for 
building material and the price paid for labor, but gen- 
eral experience in Wisconsin indicates that the cost varies 
from 50 cents to $1.00 per bushel of capacity. This will 
include the building and the equipment, assuming the 
building is just for drying, and not one of ample size for 
storage, shelling, grading, and so forth, or just that part 
of the building devoted to drying. These figures are based 
on actual costs of driers built recently in Wisconsin. If 
the drier is installed in a building already available, the 
cost will be greatly reduced. 

Fuel costs vary widely, depending upon the price paid 
for fuel, upon how dry the corn is upon entering the drier, 
the accuracy of the control of the heating plant, and so 
forth. In general, fuel costs range, under excellent to 
average conditions, from 2 to 5 cents per bushel, with coal 
at $6 to $7 per ton. 


It is interesting to point out here that with good man- 
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agement, dried cobs will supply all of the heat. A suggested 
method of use is to shell the corn immediately upon dis- 
charge from the drier, run the cobs through a simple type 
of crusher, and feed them to a modified stoker. Several 
operators in Wisconsin now use cobs to supply up to 50 
per cent of the fuel, thus reducing the fuel cost. 

It has been found that the cost for power is usually 
about the same as the cost for fuel, namely, from 2 to 5 
cents per bushel. This will vary with rates, also with the 
efficiency of operation of the unit, and the moisture of the 
incoming corn. 

It is difficult to definitely state the cost of labor, as it 
is difficult to determine at just what point labor starts on 
the drier and where it ends. Of course, only one man is 
required to operate a drier of any size, in so far as the 
operation of the drier itself is concerned, whether it be one 
of 500 or 20,000-bu capacity. 

The total operating cost, exclusive of overhead, has 
been found to vary from 5 to 15 cents per bushel, and, 
with an original investment of 50 cents to $1.00 per bushel 
of capacity, it seems fair to charge about 5 to 10 cents per 
bushel for overhead, which gives a grand total for drying 
of from 10 to 25 cents per bushel. It is possible that with 
longer seasons, such as will be found practical in areas 
south of Wisconsin, and with a thermostatically controlled 
heating plant in conjunction with the burning of cobs, in a 
mechanical stoker, it may be possible to lower the total cost 
below 10 cents. We know of two operators who this past 
year dried corn at a total cost of 5 cents per bushel ex- 
clusive of overhead. 

In conclusion, it would seem reasonable to expect a 
rapid increase of artificial drying for the next few years, 


following the more widespread production of hybrid seed 
corn. 


Acknowledgment: The author wishes to acknowledge the 
valuable assistance of Prof. A. H. Wright of the agronomy depart- 
ment, University of Wisconsin, in supplying statistics. 


Correction Notice 


Ts authors of the paper, entitled “Effect of Tractor 
Tire Size on Drawbar Pull and Travel Reduction,” 
published in AGRICULTURAL ENGINEERING for February 
1937 (vol. 18, no. 2), invite attention to minor errors in 
the two charts at the bottom of page 57. These errors are 
correctible by changing the legends in the title blocks to 
conform to the designations used in other charts to show 
inflation pressures, namely, 8 pounds inflation pressure is 
indicated by plain circles and 16 pounds inflation pressure 
is indicated by crossed circles. 


Synthetic Materials Superior to 
Natural Products 


HE idea that nature’s products are flawless and that 

they fail in service because of human adulteration is 
one of the most popular misbeliefs of our time. It is 
almost the exception to find a natural raw material that 
is best for the use to which man puts it; as a rule, na- 
ture’s material is merely the best to be had, or the cheapest. 
Frequently it contains impurities and lack of uniformity is 
always troublesome. Improvement in machine design 


sooner or later collides with the I'm'tations set by the 
properties of the materials available for machine construc- 
tion.—Dr. C. M. A. Stine, du Pont Company, before the 
Second Dearborn Conference of Agriculture, Industry and 
Science. 


— _ ; 
—— ares 
it p Damper | 
VO, 
im 
HT (| Sip Darreer . 
| «| ls Warm Air entering 
: A i i ile drier 
cr oc 
a. | Nui i | 
a oe 
i 
oy | TA i : 
iit = / 
4 
. | 
, 
t 
) Bo 
y 
f 
Pp 
d 
€ 
t 
e 
rt 
l- 
a 
a 
Bey | er ieee Me te ee em ae 


152 


APRIL 1937 


What Agricultural Engineers Have Done 


for Rural Electrification 
By E. C. Easter 


HERE have been many contributing factors to the 

accomplishments in rural electrification in this coun- 

try—the progressive spirit of the American farmer, 
the aggressive attitude of the electrical industry, and the 
enterprising energy of the manufacturer of electrical equip- 
ment—but in my humble opinion the most important single 
factor has been the development of increased values of 
electric service on the farm and in the home. That develop- 
ment has resulted in the farmer’s realizing values from elec- 
tricity to make it possible for him and his family to enjoy 
its conveniences and comforts on an economical basis. It 
has resulted in increased revenues from rural electric lines 


’ and thereby made the continuous expansion of such lines 


into more thinly populated areas possible. It has resulted 
in a larger market for electrical. materials and equipment. 

The problem of obtaining increased use of electricity by 
the rural customer was easily recognized as a difficulty, and 
generally the small usage of electricity by the rural customer 
was considered as an unsurmountable obstacle to any gen- 
eral extension of electric service into rural areas and to farms. 

A vision of the possibility of developing the essential 
increased values of electric service to the farmers of the 
country was first created by such outstanding agricultural 
engineers as E. A. White, J. B. Davidson, Arthur Hunting- 
ton, M. L. Nichols, and others. These men were able to 
see beyond the average use of 300 kwh (kilowatt-hours) 
per year per customer for a few lights; beyond the small 
average income per farm, from which the electric service bill 
might be squeezed ; to the possibility of electric service as a 
source of light, heat, and power for many profitable, economi- 
cal, and satisfactory purposes on the average American farm. 

In 1922, Mr. Nichols returned to the Alabama Poly- 
technic Institute at Auburn from the annual meeting of 
the American Society of Agricultural Engineers, talking 
about the extension of electric lines generally to rural com- 
munities and to farmers, and about the use of electricity 
for the preservation of perishable farm products, for con- 
trolling insect damage, for heating soil, and for other uses 
to increase the farm income. With that vision of\making 
electricity serve many useful purposes on the farm and in 
the home, those leaders planned a procedure of research, 
investigation, and field studies for the purpose of learning 
how electricity could be used on the farm, giving full con- 
sideration to the fact that rural electrification must be 
developed on the basis of its value to the farm, rather than 
as a market for electricity. 

They sold their ideas and proposed plan of procedure 
to leaders of the electrical utility industry, manufacturers, 
and farm organizations, and in 1923 began to carry out the 
plan. Throughout the country agricultural engineers became 
interested in the subject and successfully aroused the inter- 
est of the power companies, farm organizations, agricultural 
equipment manufacturers, and leading farmers in a general 
effort to learn ways and means of profitably and satisfac- 


Presented before the Rural Electric Division of the American 
Society of Agricultural Engineers, at Chicago, IIl., December 3, 
1936. 

Author: Chief agricultural engineer, Alabama Power Company. 
Mem. ASAE. 


torily using electric service on the farm, as an aid to the 
farmer and his family. 

Laboratories in the agricultural experiment stations 
were equipped for research studies, and electric lines were 
built in every section of the country for the purpose of 
practical field studies and investigations. 

With amazing rapidity, information was obtained, as- 
sembled, published and distributed with reference to hun- 
dreds of different applications of electricity on the farm. 
This work involved an immense amount of hard work in 
addition to a clear understanding of its purposes, and the 
ability to obtain the active interest and cooperation of the 
farmers and others involved in making the studies. In 
conducting that activity, such agricultural engineers as E. R. 
Meacham, H. J. Gallagher, T. E. Hienton, G. W. Kable, 
J. P. Schaenzer, R. R. Parks, H. L. Garver and many others 
rendered an aid to rural electrification that has been and 
will always be of growing value to the development. 

That work resulted in information that has led to im- 
proved equipment, more efficient applications, and more 
intelligent uses of electric service for many different opera- 
tions on the farm. It has made available reliable informa- 
tion that has led to tremendously increased values of electric 
service to farmers and rural communities, and it has made 
possible the extension of electric service to thousands of 
farms by virtue of those increased values. 

With that and supplemental information, agricultural 
engineers throughout the country for several years have 
been conducting educational, promotional, and demonstra- 
tion work for the purpose of familiarizing farmers with 
the different uses of electricity, thereby making electric 
service of growing value to those who have it and a more 
appealing service to those adjacent to the lines. 

Therefore, it seems to me that progress in rural electri- 
fication in this country has been developed on the basis of 
the increased value of electric service to agriculture, and that 
agricultural engineers have been largely responsible for the 
activities that have produced those increased values. 

Those who have been engaged in the work appreciate 
that, while the construction of rural lines is essential to 
rural electrification, the work is not completed, and rural 
electrification is not accomplished upon the completion of 
the line; and that without considerable effort subsequent 
to the completion of the line, the value of the service to 
the customers is going to be continuously meager. Ten or 
twelve years ago an average consumption of 400 or 500 
kwh per rural customer was usual in most states. When we 
appreciate that now the average is near 1000 kwh per cus- 
tomer, with many states averaging much 'isher than that 
figure, we are aware of the tremendously increased value 
of the service to the customers now served, and the im- 
portance of that increased value upon the possibility of 
extending the lines to serve others. 

The past performance of the agricultural engineers has 
been constructive and of prime importance to rural electri- 
fication. The results obtained should be not only a source 
of -satisfaction to those who have devoted their time and 
effort to the activity, but also a source of inspiration for 
even greater accomplishments in the future. 
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Comparative Efficiencies of Hay 
Storing Methods 


By C. Y. Cannon, E. V. 


ITH the development of chopping and grinding 

machinery came claims by the makers that 

chopping and grinding of hay were profitable 
practices because processing hay increased its nutritive 
values and its consumption by cattle. Many investigators 
have examined these claims. Two good reviews of the 
results of such investigations have been made by both the 
Wisconsin and Ohio agricultural experiment stations’, *. The 
general conclusions are that chopping or grinding of hay 
does not increase the digestibility of the nutrients. The main 
advantage found in chopping or grinding was in lowering 
the amount of hay refused, by preventing cattle from pick- 
ing it over anl leaving the coarser parts. In most of the 
trials it was found to be an unprofitable practice to chop or 
gtind hay after it had been stored in the mow, because the 
saving in hay did not pay for the cost of such processing. 

Occasionally farmers have used their ensilage cutters to 
chop and blow the hay into the mow. directly as it came 
from the fields. In 1930 the Wisconsin station’ reported 
chopping hay direct from the windrow and then blowing 
it into the mow, but no costs of this operation were given. 
We have found no data comparing the costs of chopping 
and blowing hay into the mow directly as it comes from 
the fields, with unloading it with a hay fork. 

In the spring of 1931 an experiment was initiated at the 
lowa Agricultural Experiment Station to determine whether 
hay could be put into storage more efficiently with a hay 
chopper than with a commonly used grapple hay fork. 
Certain advantages for chopping hay appeared evident. 
Data from other sources indicated that at least twice as 
much chopped hay as long hay could be stored in the same 
space. Chopped hay could be blown into spaces where it 
was difficult or impossible to put long hay. It would not 


Authors: Respectively, head, dairy husbandry, research agricul- 
tural engineer (Mem. ASAE), and associate professor of dairy 
husbandry, Iowa State College. 

1Bohstedt, G., B. H. Roche, I. W. Rupel, and J. G. Fuller. 
Chopping hay for livestock and steaming or predigesting feeds. 
Wis. Agr. Exp. Sta. Res. Bul. 102, 1930. 

?Hayden, C. C., C. F. Monroe, and A. E. Perkins. Preparation 
of feeds for dairy cows. Ohio Agr. Exp. Sta. Bul. 502, 1932. 


3Wis. Agr. Exp. Station. New hay harvester shows promise. 
Wis. Agr. Exp. Sta. Bul. 410, p. 131, 1930. 
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be necessary to keep a man in the mow to level the chopped 
hay while pean, aly Chopped hay could be readily 
removed from storage without the use of a hay knife. 

Other important factors had to be tested. These in- 
cluded the relative speed with which hay could be unloaded 
and the relative economy of the two methods. Comparative 
observations were also made on the quality of the hay when 
stored by the two methods. 


This experiment called for the same handling and care 
of the hay, up to the time that it was unloaded from the 
wagons, regardless of the method used in unloading. An 
effort was always made to obtain the best hay possible. It 
was not until the hay arrived from the field that handling 
differences became effective. 

As the loads of hay came from the fields their weights, 
condition of the hay, the time taken to unload, number of 
men unloading and other data which might prove of value 
were taken. 

A Papec hay chopper, Model K, was used throughout 
the trials for cutting the hay and blowing it into the mow. 
This machine had an 18-in throat and a three-roll revolving 
drum arrangement for drawing the hay to the knives. With 
this arrangement no one was required to feed the machine 
other than to pitch the hay on the endless apron which 
carried it to the drums. 


A six-tined grapple hay fork was used in unloading hay 
by the fork method. Part of the time one horse was used 
on the hay fork while a boy drove. The rest of the time 
the team from the wagon being unloaded was used, and the 
teamster drove. No effort was made to modify the method 


of unloading hay with a fork usually practiced on the 
college farm. 


All the hay was elevated onto the wagons in the fields 
with a hay loader. Each wagon was loaded by first filling 
the rear half of the rack with hay and then filling the 
front half. Though two of the teamsters were employed 
throughout the entire time of the trials, other help varied 
from season to season and from day to day. 

An effort was made to have the hay used in testing each 
method as nearly alike as possible. It was difficult to make 
either method efficient without making it continuous over 
some length of time. For that reason, throughout most of 


TABLE 1. AMOUNTS AND RATES OF HAY STORED BY USING A GRAPPLE HAY FORK AND BY CHOPPING 
’ Summary of 
First year Second year Third year three years 
Fork Chopping Fork Chopping Fork Chopping Fork Chopping 
Number of loads 23 52 119 59 12 27 154 138 
Total weight of hay, Ib 41,383 123,404 259,875 122,042 20,443 54,457 321,701 299,903 
Average amount hay handled: 
Per minute, lb 104 189 163 132 142 198 151 161.6 
Per hour, tons S12 5.66 4.92 3.95 4.25 5.94 4.53 4.85 
Average cost of putting 
one ton in storage, cents 39.4 31.8 25.0 45.6 28.9 30.3 27.1 a7 
Variation in rate of storing hay*: 
Fastest rate, tons per hour 6.20 7.24 8.12 4.03 6.13 6.55 4.41 5.70 
Slowest rate, tons per hour 2.05 3:57 2.74 2.41 2.93 4.54 2:52 3.57 


*Rates were obtained by averaging the five loads that were unload 


ed the fastest and the five loads that were unloaded the slowest. 
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the trials, the two methods of storing the hay were alter- 
nated day by day, although whenever the hay was not 
uniform in quality, the two methods were alternated 
throughout the day. 

Table 1 shows the amounts of hay stored by the two 
methods, the rates at which the hay was handled, some vari- 
ations in these rates, and the average costs in getting the 
hay from the wagon into the mow. These are shown for 
each of the three years of the trial, with a summary of the 
three years. Table 2 shows the distribution of cost in put- 
ting the hay into the mow from the wagon by using a 
grapple fork and by using a hay chopper. 

During the first year of the trial splendid drying 
weather occurred during the period of hay harvest. This 
well-dried hay was handled very proficiently by the hay- 
cutting machine, so that its speed and cost of handling the 
hay was less than when the hay was mowed with a grapple 
fork. During the harvesting time of the second year, 
weather conditions were almost opposite those of the first 
year. So much rain fell that it was practically impossible 
to get the hay dry enough to store. As many as five rains 
fell on some of the hay, which necessitated so much turning 
in the field that most of the leaves were lost. The cutting 
of this tough, stemmy, high-moisture-content hay caused 
much trouble. Overfeeding of the cutting machine occurred 
frequently, with a resultant clogging at the blower pipes, 
which reduced the speed of handling the hay, by chopping, 
to a very low point. On the other hand, the hay because 
of its high moisture content and consequent matting, 
handled more rapidly with the grapple fork than the drier 
hay of other years. 


The weather the third year permitted the hay to dry 
much more than it did the second year. The speed and 
cost of cutting hay this year was more rapid compared with 
the grapple fork method than during the second year, but 
was not as rapid as during the first year. 


The summary of the three years’ work showed that, 
from a cost standpoint, storing the hay with a grapple fork 
was 10 cents per ton cheaper than chopping it. Whether 
the advantages of chopping hay are worth the 10 cents per 
ton saved by the fork method over the chopping method, 


THIS PICTURE SHOWS AN APPLI- 
CATION OF THE HAY CHOPPER 
FOR CHOPPING AND BARN STOR- 
AGE OF HAY. WITH THE PAPEC 
HAY CHOPPER SHOWN HERE, TWO 
MEN PITCHING AVERAGED LESS 
THAN 11 MIN PER TON LOAD FOR 
80 LOADS 
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TABLE 2. DISTRIBUTION OF COSTS PER HOUR IN 
PUTTING HAY INTO THE MOW 


Using a Grapple Fork 
1 manion wagon at 35..cents per hour. 
114 men in mow at 35 cents per hour sO: 
1 boy to drive horse on hay fork rope at 15 cents per hour... 0.15 


1 horse on hay fork rope at 20 cents per HOUL.... cen 0.20 
Total cost per hour of operation +. $1.23 

. Using a Hay Chopper 
2, men.on load* at. 35 cents per howte $0.70 


Tractor at 75 cents per hout.......... 
Hay cutter at 35 cents per hour 


Total cost per hour of operation.» $1.80 


*One man was a teamster and the other a tractor and machine 
operator. They alternated in pitching hay from the wagon to the 
hay-cutting machine. 


is debatable. Much value may be placed on being able to 
store two to two and one-half times as much chopped hay 
in the same space as long hay, when storage space is limited. 
Though no records were kept, our barn men all felt that it 
took less labor to get chopped hay from the mow to the 
cows than did long hay. 

The mow in which the chopped hay was stored was 
28 ft wide and 36 ft long, and extended to the ground level. 
The hay was blown into the mow through a window about 
25 ft above the mow floor. Our observations on the keep- 
ing qualities of the chopped hay showed that, as the 
moisture content of the hay at the time of storage increased, 
the amount of “‘browning’’ of the hay also increased. The 
hay on the outer edges of the chopped pile was always 
greener than the hay in the center and bottom. Roche 
also found a similar condition. Attempts to prevent 
“browning,” through the use of salt sprinkled into the 
chopped hay, resulted in failure. 

Whenever hay having a high moisture content is stored, 
whether it is stored long or chopped, it is likely that brown, 
black, or charred hay will result, because of the temperature 
generated in the hay. Roche* (Continued on page 157) 


*Roche, B. H. Storing chopped alfalfa hay in ventilated con- 
tainers. Proceedings 28th annual meeting (1935) Amer. Soc. Ani- 
mal Prod., p. 259, 1936. 
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UR grandfathers knew that a good milking stool 

had three legs, each one as strong as the other. 

The. industrial use of agricultural products will 
not be developed by the chemist alone, the agriculturist 
alone, or the engineer alone, but by all three, each support- 
ing the movement with equal strength. 


Factors which have brought about this grouping together 
of ‘three separate branches of science have been at work 
for some time. We have millions of American acres idle 
because of changing economic conditions, or impoverished 
by soil erosion or poor cropping practices. We have indus- 
try realizing as never before that prosperity depends upon 
the prosperity of the American farmer, and discovering 
that further development of the use in industry of agricul- 
tural products can do much to enrich American agriculture. 


We cannot go back to the days when the farmer who 
depleted the fertility of his soil could move westward. We 
do not wish to bring back the system of having heating 
plants in our stomachs rather than in the basements of our 
homes. What we are doing is building a new economic 
structure based on the three-fold foundation of chemistry, 
agriculture, and engineering. 


We are examining the course of modern progress that 
we may take a competent part in shaping future events. It 
is clear that we cannot estimate the part that engineers 
will take in the development of these events without first 
surveying the prospect as a whole. Processing engineering 
as applied to agricultural products destined for the factory 
is a tremendously important part of a complex operation, 
an operation which involves a multitude of agencies seem- 
ingly foreign to each other. We have the industrial scien- 
tists working out new uses for American raw materials. 
We have the agricultural scientists adapting agricultural raw 
materials to meet industrial requirements. We have the 
engineer working with both, and with others all along the 
line, conserving and restoring American soil, perfecting the 
tools of efficient crop production, preparing the crop for 
the market, transporting it, processing it, and distributing 
it. The success of the operation depends upon the coordi- 
nation of these unrelated forces, an understanding between 
them of the ends which they seek, the momentums by 
which they are propelled, and the difficulties by which they 
are impeded. 

Really effective stream control starts with the water- 
sheds, the headwaters, and proceeds downstream. Head- 
water control through forestry .will inevitably result in the 
further industrial use of American wood products. Many 
valuable crops having a tendency to retard runoff will be 
grown where such control is needed. A portion of these 
crops will find a market in industry. Cheap electric power 


Presented before a meeting sponsored jointly by the American 
Society of Agricultural Engineers, the Process Industries Division 
of the American Society of Mechanical Engineers and the Farm 


Chemurgic Council, at Rutgers University, New Brunswick, N. §., 
February 26, 1937. 


Author: Manager, agricultural section, explosives department, 
E. I. du Pont de Nemours and Co. Mem. and past-president ASAE. 


Processing Engineering in Agriculture 


By L. F. Livingston 


will facilitate the matter of first processing, the initial step 
from the farm to the factory. It is plain that these two 
programs, working together for two separate ends, will be 
of material aid to each other. 

Recent economic disorders have focused attention upon 
the “agricultural problem’, and have brought to | gee 
nence the idea that agriculture and industry depend upon 
each other, more than upon anything else, for a healthy 
condition of prosperity. Laws have been made, programs 
have been tried, all with great displays of oratorical and 
editorial fireworks. But in the meantime, almost unnoticed 
and entirely unheralded, a natural growth has been taking 
place. New industries have been born out of the ever- 
present need for better things for better living for a greater 
number of people. These industries are based on the chem- 
ical conversion of raw materials taken from the soil, raw 
materials which are perpetually renewable and which add 
to the national wealth without impoverishing future gener- 
ations, but raw materials which employ endless labor to 
produce to the economic maximum, to protect, to cultivate, 
to harvest, to store and to prepare for the factory. 


The first impetus toward a mechanized agriculture came 
from an acute farm labor shortage. That situation was met 
by the engineer, and the developments in farm machinery 
which followed made the American farmer the greatest 
producer of agricultural goods in the world. The develop- 
ment of commercial fertilizers, insecticides, and fungicides 
have all presented equipment problems which the engineer 
has solved. His work along those same lines is far from 
finished. . 

Each new product requires individual attention. For 
example, let us consider the tung tree, a mewcomer in 
America which appears to hold promise of reward for those 
who have had patience with it. Tung oil is an expensive, 
widely used industrial raw material, mostly imported at the 
present time. Tung trees have grown wild in China for 
generations, but when transplanted to an apparently similar 
environment in this country, it has been found that much 
culture is necessary to emphasize the favorable characteris- 
tics and make them produce uniformly and abundantly. 
Stranger than all this, some of the trees have developed 
nutritional disorders which have resulted in physical abnor- 
malities comparable to rickets and which interfere with 
profitable production. 

It was attempted to add the missing nutritional com- 
ponents to the soil, but with insufficient improvement. So 
the experiment station concerned with the project worked 
out an ingenious method of applying them to the outside 
of the tree trunk, branches, and leaves. The problem was 
to develop a spray in which the ozmotic pressure was such 
that the sap of the tree would attract rather than repel the 
spray. Further, special equipment was made to apply the 
sptay in the proper manner. When this was accomplished, 
the symptoms of nutritional disorders disappeared, and 


those trees not too badly affected had a normal growth and 
production. 


This is a perfect example of the results obtained from 
coordination of many branches of science on the one prob- 
lem of growing tung trees. As a result of careful research 
and experimentation, a tung oil industry is slowly taking 
form in the southeastern United States, which during 1936 
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(LEFT) GRINDING IS ONE STAGE OF PROCESSING WHICH CAN OFTEN BE DONE ON THE FARM. (RIGHT) FARMERS ARE READY TO PLANT 
CROPS TO MEET DEMANDS CREATED BY INDUSTRIAL USES 


approximated 2,000,000 pounds of oil valued at about 13.5 
cents per pound in tank car lots. 


How many problems will crop up in connection with 
the further development of tung trees to produce nuts of 
the maximum amount and highest quality oil, I doubt if 
anyone at the present time knows, or can even guess. We 
do know, however, that the coordinated efforts of the best 
agronomic, chemical, pathological, engineering, and indus- 
trial brains will be necessary to make this country inde- 
pendent of others in the tung oil industry. 

So far engineering activities in agriculture have been 
largely in the nature of waste-cutting programs. Waste 
caused by inefficient methods, improper care of equipment, 
weeds, and insect and other pests, cut the farmer's income 
by millions of dollars annually, thereby greatly reducing 
his margin of profit even in good years. 

The California Agricultural Experiment Station esti- 
mates that weeds alone cost the agriculture of the state be- 
tween $3,000,000 and $4,000,000 annually. An extension 
of this program is an absolute essential to the success of 
any movement favoring the use of agricultural products in 
industry. It is obvious that industry can buy from the 
farmer only when prices of farm products are somewhere 
in line with the prices the manufacturer would have to pay 
elsewhere. 

I have been able to get figures from the records sum- 
marizing the extent to which the du Pont Company has 
made use of raw materials from the soil during the year 
1936; and remember that this company is but one of sev- 
eral manufacturing diversified chemical products: 


I IE nisi sities 35,000,000 Ib 
Turpentine amd rosin cc 7,124,000 Ib 
Weed pulp seosstensneeee-93,700,000 Ib 
COR NES ak 51,293,000 Ib 
I pci tiitpicucszieiaciingtont 20,156,000 Ib 
2 eee ee ee 40,020,000 gal 


Or C2 1c a er 12,500,000 Ib 


To this list, impressive as it is, should be added a num- 
ber of less important raw materials, the sum of which makes 
a considerable volume. 


You will be particularly interested in the fact that, al- 
ready, more than 62 per cent of this volume comes from 
American acres. A few years ago this percentage was much 
smaller. We all look forward to the time when a larger 
percentage can be obtained in this country. 


The factors which control the kind, location, and ex- 


tent of the development of processing equipment and 
methods include (1) the form and quantity in which the 
manufacturer desires the raw product; (2) the intended 
use and economic value of the by-products; (3) the cost 
of storage and transportation from the farm to the factory; 
and (4) the availability of proper and adequate power 
facilities. These four things must be considered separately 
and together to determine the best economic use of any of 
the farm products destined for factory conversion, and to 
work out the most efficient methods for handling them. 
Each of these four factors may be subdivided many times 
in order to determine the key to successful use. 


In connection with the development of the Jerusalem 
artichoke, a harvester is apparently one key. Harry Miller 
summarizes this harvester problem as follows: 


1 The stalks, which are tall and rather bulky, must be 
conveyed aside before digging operations can be carried on. 


2 The tubers are not very compact in the hill on most 
existing varieties, and the digger must be designed to 
accommodate this condition. 


3 The tubers must not be bruised, because they de- 
compose readily when such injury occurs. 


4 The plant has a massive root crown, to which the 
tubers are fastened with a strong feeder cord. The root 
crown must be separated from the tubers and eliminated 
in a manner that does not result in bruising the tubers. 


5 The tubers must be reasonably free from earth and 
from other foreign matter before delivery to the indus- 
trial plant. 


From these five conditions it can be readily understood 
that there is a very definite engineering problem to be 
solved. 


In a great many of the processes by which raw farm 
materials are prepared for the factory, there occur waste 
products or by-products which have a varying usefulness 
and value. There are a thousand and one illustrations of 
this point. I have chosen in this case the soybean, because 
it is widely distributed over the country and because it now 
has so many different uses. 

In 1936 it was grown in twenty-five states on 5,635,000 
acres, producing almost 30,000,090 bushels of beans, and 
assisting materially in retarding the inroads of soil erosion 
through its so‘l-building characteristics and by the nature 
of its root formation. 

The oil extracted from the soybean goes to various 
factories, where it is a valuable constituent of such products 
as paints, lacquers, varnishes, glues, coated fabrics, and 
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many others. The residue is a meal of high nutritive value, 
but also capable of conversion into a variety of plastics al- 
most revolutionary in their adaptability to industrial uses. 
Sometimes the meal is kept right on the farm to be mixed 
there with other stock foods, but usually even the food uses 
involve a factory process. ; 

Storage problems in connection with most crops are of 
vital importance in the processing program. For example, 
tobacco, now a $250,000,000 crop, has been grown in 
widely spread areas of the United States for generations. 
It is a crop which has been bred and selected until there 
are numerous diverse types suited to different specific pur- 
poses, and to the climatic conditions of the nineteen differ- 
ent states in which it is grown. It is produced not only for 
the pleasure and relaxation of the human race, but it has 
many uses in industry, such as in the manufacture of in- 
secticides and fungicides, with further possibilities still to 
be explored. Tobacco is subject to easy and quick deterior- 
ation, and the wastes along the way to the consumer have 
been shocking. These wastes have occurred most alarmingly 
in the process of curing and storing. 

A research program, instituted at Lexington, Kentucky, 
involving engineering, plant pathology, agronomy, and 
physics has been exploring the course of the product from 
the soil to the market, finding where and why these wastes 
occur, and determining methods by means of which they 
can be minimized or even completely done away with. 
Detailed studies were made of the environmental features 
necessary to bring out required characteristics. The result 
has been a revolutionary advance in the design and con- 
struction of curing and storing structures. Entirely new 
building principles, entirely new materials, entirely new 
treatments have developed absolute physical control during 
the curing stages, making more profit for the grower, less 
cost for the consumer. 

Similar improvements in processing of other old crops 
such as corn, wheat, oats, cotton, and potatoes will doubt- 
less come about, and equipment for processing the new 
farm crops is likely to change the rural landscape of Ameri- 
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ca. One wonders if future generations will have anything 
at all resembling the old red barn that is so familiar to us. 


A summary of the situation seems to bring out a few 
points that are, even now, apparent to the observant. 

Conservation is a very important part of the general 
program. I mean conservation of the national wealth. It 
is a dream, perhaps, but a challenging one, that future 
generations shall inherit a land in which every acre is at 
work, adding to the national wealth. As among humans, 
some units will produce but little. Some acreages will offer 
only a meagre growth of scrub pine, but even the scrub 
pine does its bit in assisting with water retention, providing 
cover for wild life, and eventually providing wood pulp for 
the benefit of all. The work of Dr. Herty, and the millions 
of dollars being invested in pulp and paper plants in the 
South for the utilization of slash pine wood, is ample evi- 
dence of this. Other acres better equipped by nature will 
add, no one yet knows what, to the comfort and conven 
ience of our living 


If agriculture is further to grasp the opportunity offered 
by the industrial market, every effort must be made to make 
the production cost as low as possible consistent with main- 
taining a reasonable margin of profit for the producer. This 
problem is being solved by new methods, new machines, 
new storage facilities. The work must continue. 

The industrialist must not relax his research efforts to 
find new uses for raw materials which can be supplied 
yearly with little or no loss to our permanent resource 
wealth. 


A successful consummation of this program will require 
the utmost cooperation between all branches of science. 
Efficient procedure demands a definition of industrial needs 
by industrial scientists, followed by analysis and solution of 
the problems by agricultural and engineering scientists. 


The factors that are at work creating a new relation 
between agriculture and industry have brought forth, along 
with new benefits, a whole series of new clues to follow 
that are essentially engineering in character, and which will 
demand an engineering solution. 


Comparative Efficiencies of Hay Storing Methods 


has shown that, with chopped hay, the height to which the 
temperature rises increases with (1) increased moisture in 
the hay at the time of storing, (2) increased width of the 
hay container from one ventilated wall to the other, and 
(3) the increase in density of the mass as determined by 
such factors as length of cut and coarseness of the hay. To 
curtail the dangers arising from overheating, hay should 
contain not more than 23 per cent moisture when chopped, 
it should be stored in narrow, well-ventilated containers, 
and should be chopped coarsely to make the mass of hay 
less dense. ; 

Feeding trials showed that the chopped hay was eaten 
as readily by dairy cows as similar hay put up by the fork 
method, except when the hay was charred to a blackened 
condition. This blackened condition occurred with a por- 
tion of the chopped hay only during the second year. Milk 
cows yielded as well when fed the chopped hay, whether 
it was green or brown, as when they were fed uncut hay. 

Cut brown hay was tested against green hay with young 
rabbits, for palatability. They evidently relished brown as 


much as green hay, for they thrived as well and grew as 
fast on either. 


(Continued from page 154) 


SUMMARY 


Hay cured in the field can be successfully chopped and 
blown into the hay mow by a hay chopper. 


Hay was stored in the mow at a faster rate with a hay 
chopper than with a grapple fork. However, the cost per 
hour of operating the hay chopper was greater than the 
cost of the additional man and horse labor when the hay 
was stored with a grapple fork. 


The cost per ton of chopping and blowing hay into the 
mow was slightly more than when it was mowed away with 
a grapple fork. Hay with a high moisture content was 
relatively more costly to chop than hay with a low moisture 
content. 


Chopped hay cured somewhat browner than similar 
uncut hay. Unless chopped hay is very dry it cannot be 
expected to cure in the mow without browning. 


Palatability of hay was evidently not injured by the 
chopping process, though blackening of hay, whether 
chopped or unchopped, did injure its palatability. 
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Pollyanna kind, but optimism founded on cold facts. 

It has been a long hard pull out of the greatest depres- 
sion of all time, but engineering unemployment has now 
dwindled to practically nothing and there are many other 
signs of returning prosperity. Almost all large corporations 
and employing companies have resumed their training 
courses for young graduates after a lapse of several years. 
A recent survey at Iowa State College among the 1,252 
engineering graduates during the past 6 years showed that 
1,114, or 89 per cent, are now engaged in engineering 
work of their choice, and only 2 per cent are unemployed 
or unaccounted for. This is believed to be typical of con- 
ditions prevailing in the state and over the country as a 
whole. 

In the years to come it is my firm conviction that engi- 
neers will share ever more generously in the wealth they so 
largely help to create. These are perilous times for en- 
trenched interests and established traditions that are unable 
to justify, not only their existence, but also their emolu- 
ments and rewards on a basis of services rendered. The 
public is slowly becoming aware that engineers are pri- 
marily both clear thinkers and resolute doers, seldom satis- 


if SHOULD like to sound a note of optimism, not the 


fied until tested theories are translated into action. With the. 


application of engineering techniques to ever widening 
fields of activity, just and proper recognition based on 
result-getting ability is eventually bound to follow. As much 
as engineering talent and enterprise now make possible 
practically every phase of modern living, we are only at 
the threshold of the real call :o service that will come when 
economists and others responsible for distribution catch u 

with the procession. In the face of great need for pale 


and services of all kinds producing power cannot indefi- 
nitely be held in check. 

Within very recent years the pseudo-religion of technoc- 
racy was sweeping the country, bowling over engineering 
ideals and screaming maledictions that society had been 
betrayed. Even engineers were persuaded into believing 
that overproduction rather than underconsumption was the 
primary cause of the depression. Like every other fury not 
wholly founded on truth, however, technocracy soon spent 
its force and is now as dead as the dodo. It died from 
natural causes as one look at the facts will disclose. 

During the half-century from 1879 to 1929, eighteen 
major industries have arisen in the United States that pro- 
vide direct employment for more than a million workers 
and indirect employment for untold millions more. The 
automobile, motor truck, and tractor industry alone is 
credited with having created 11,000,000 new jobs, if raw 
material industries and allied occupations such as transpor- 
tation, garages, and filling stations are taken into considera- 
tion. Some of the other more obvious industries founded 
during this period are rubber, gasoline and oil, asbestos, 
aluminum, fountain pens, typewriters, phonographs, motion 
pictures, radios, and aircraft. Taken all together, these new 
industries have elevated the standard of living of whole 


Excerpts from the president's address before the 49th annual 
meeting of the Iowa Engineering Society. 

Author: Patent manager, and associate professor of agricul- 
tural engineering, Iowa State College. Mem. ASAE. 
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Engineering’s Professional Progress 
By Quincy C. Ayres 


nations of people and have vastly increased the sum total 
of human happiness and welfare. 


Yes, engineering activities have a way of creating new 
industries, new wealth, and, given enough time, new em- 
ployment. Technological unemployment is a temporary 
problem of readjustment, and as such is entitled to our best 
thought and action. It is very clearly a growing pain of 
progress. 


I approach with considerable trepidation the many-sided 
problem of professional recognition, and its companion 
problem of compensation commensurate with the magni- 
tude and value of the services rendered. These questions 
have baffled better brains than mine for years and probably 
by their very nature are analytically insoluble. Yet we owe 
it to ourselves to continually review these matters and bring 
to bear the best thought that grows out of cumulative 
experience. Reams of material have been written on the 
subject, which in its general aspects involves the whole 
philosophy of human relations. It is appropriate, therefore, 
that I confine my remarks to the contributions toward this 
end that can properly be advanced by engineering organi- 
zations. 

It may be true, as is so often charged, that engineers 
habitually underrate the value of their services, but use of 
strong-arm tactics is certainly not the way to go about cor- 
recting the situation. Militancy of the wrong kind, and 
applied in excessive doses, has always defeated its own 
purpose in the end, and always will. One of the foremost 
obligations of our society, as I see it, is to clear away arti- 
ficial barriers to individual success and keep open the 
avenues of progress to all with sufficient initiative and am- 
bition to undertake the journey. 


Another function of prime importance is to safeguard 
the public interest and restrict unfair competition by admit- 
ting to practice only those persons who prove themselves 
properly qualified. Great strides in this direction are being 
made at the present time both by tightening and unifying 
registration laws and by extending them gradually to all 
states and to include all classes of engineers. 


The growth of professional consciousness among engi- 
neers in general has been more rapid in recent years than 
for many years past. This is being manifested in many 
ways, principally by recognition among ourselves of closer 
community interests, by constant attention to improved 
standards in education, and by better coordination of effort 
through American Engineering Council and the Engineers’ 
Council for Professional Development. 


As the work of the engineer spreads out into virgin 
territory more and more contacts will be established which 
in turn will foster better understanding and appreciation, if 
our work is well done and we do not appear too often in 
“field uniform.” One of the most effective pieces of pub- 
licity imaginable is afforded by our modern highways that 
touch the lives of practically every citizen and are recog- 
nized admiringly as the work of engineers. But even this 
contact is silent and impersonal. 


There are of course many other problems and difficulties 
to be faced from time to time. They all fall in the category 
of “growing pains” and I have every confidence in our 
ability to deal with them satisfactorily as they arise. 
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Use of Fill Insulation in the Construction 


of Refrigerated Rooms 


PPLICATION of all the commonly used forms of in- 
sulation in ordinary building construction is well 
known. It is, therefore, the use of hand-installed 

fill types of materials in the construction of refrigerated 

rooms which will be described in this paper. 

The rigid block types of insulation, such as cork, have 
been most commonly used in the construction of such 
rooms. As there has always been the problem of moisture 
condensing and forming water within the insulation mater- 
ials, they have been applied with hot asphalt in an attempt 
to hermetically seal them so that no vapor could get into 
the materials, which would form water when it was chilled. 
The inside surface was also sealed and covered with port- 
land cement plaster. 

As no practical method of hermetically sealing the in- 
sulation has ever been found, the construction frequently 
became watersoaked, causing lowered efficiency of the in- 
sulation, and eventual deterioration. 

During the past few years well-known psychrometric 
principles have been applied to cold storage construction, 
using relatively porous types of fill insulations. Greatly 
lowered costs and permanent efficiency of the insulation 
are the result. 

On October 17, 1929, the U. S. Bureau of Standards 
published circular No. 376, entitled “Thermal Insulation 
of Buildings’. It gives a general discussion of the subject 
of insulation for building purposes and ends with a brief dis- 
cussion of refrigerator or cold storage insulation. The follow- 
ing is quoted from that particular section of the discussion: 


Presented before the Farm Structures Division of the Ameri- 


can i of Agricultural Engineers at Chicago, IIl., December 
1, 1936. 


Author: Insulation engineer, U. S. Gypsum Company. 
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By Willis M. Rees 


The question of the so-called moisture-resisting qualities of in- 
sulating materials merits some mention at this point, since it is an 
important one in refrigerator or cold storage insulation. Ordinarily 
it is of minor importance in house insulation. No tests have 
been made at the Bureau to compare materials on the basis of 
their moisture-resisting qualities, since tests of this kind should be 
made on completed construction rather than simply on the materials 
themselves. 

To the best of our knowledge, no commercial insulating ma- 
terial is in any sense waterproof or moistureproof. If immersed 
in water or kept in air at 100 per cent humidity, one material may 
absorb water less rapidly than others, but this fact is of minor 
importance. All the materials in question are permeable to water 
vapor, and if the insulation is colder than the outside air, and is 
not protected on the outside, most of the water vapor which dif- 
fuses into the insulation from the outside will condense and 
accumulate, eventually producing a more or less saturated state 
and lowering the insulating value many times. In a completely 
saturated state there is undoubtedly very little difference between 
the respective thermal conductivity in ‘the various commercial ma- 
terials. The only remedy for this state of affairs is adequate 
protection on the outside by means of airtight coatings, and, when 
possible, vents from the insulation to the inside should be provided. 
The latter allows the insulation to dry out, since the inside air is 
colder. As a general rule applying to insulation structures, air- 
proof the warm side and ventilate the cold side to the colder air. 
In no case should the insulating materials themselves be relied 
upon to prevent water accumulation. 


No discussion is made in the circular to give the full 
explanation of the reasons why venting the inside serves 
to keep the insulation in a permanently dry condition. As 
the idea of ventilating the cold side of the construction is 
so diametrically opposed to the ideas which have been used 
for so many years in cold storage construction utilizing 
block type insulation, it is advisable that a thorough dis- 
cussion of this principle and how it functions be given. 

The dehydrating action through the vents provided in 
the inner wall of the cold room can be technically ex- 
plained as follows: Air is a mixture of gases consisting 
primarily of oxygen, nitrogen, and 
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would still remain the pressure of 
the water vapor itself. The vapor 
pressure depends upon the amount 
of vapor present for a given volume. 

It is a known fact that the 
warmer the air, the more vapor it 
is capable of holding. When the 
temperature of air containing vapor 
is reduced to such an extent that it 
can no longer hold all of the vapor, 
the excess amount condenses and 
forms water. This is what is liable 
to happen in the so-called sealed 
constructions of cold rooms. Vapor 
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leaks in through the outer seal, is chilled in the cold part 
of the wall and condenses, and the water accumulates. 
When air contains all of the water vapor it is capable of 
holding at a specific temperature, it is said to be saturated 
or have a relative humidity of 100 per cent. For example, 
in air having a temperature of 70 F (degrees Fahrenheit) 
and a relative humidity of 100 per cent (saturated air), 
there will be present 8.07 grains of moisture per cubic foot. 
if the relative humidity is cut to 50 per cent, there will 
be 4.03 grains of moisture per cubic foot. The vapor pres- 
sure for the air at 70 F, with 100 per cent relative humidity, 
will be 0.7386 in of mercury. If the relative humid ty is 
cut to 50 per cent, the vapor pressure will be one-half of 
that, or 0.3693 in of mercury. This means that if a closed 
container of air having a 70 F temperature and 100 per cent 
humidity is within an inclosure of air of 70 F having 50 
per cent humidity, there is a difference of pressure between 
the inside and the outside of the container of 0.3694 in of 
mercury. If a small vent is provided from the container 
of air having 100 per cent humidity into the room having 
50 per cent humidity, there will be a movement of vapor 
due to the difference in pressure, from the higher vapor 
pressure area to the lower vapor pressure area, until an 
equilibrium has been reached. In other words, there is a 
positive vapor pressure which causes the vapor to move 
from the higher pressure area to the lower pressure area. 
Now, if we consider our cold room having an inside 
temperature of OF, with the temperature outside of the 
cold room being 70 F, we can show that there is a positive 
pressure forcing the vapor from the warm area to the cold 
area. Let us imagine our cold storage construction with 
the warm side of the insulation sealed as tightly as possible 
so that there is a minimum of leakage through it into the 
insulation, but the inside or cold side of the insulation being 
freely vented to the cold air. If the warm air of 70 F has 
a relative humidity of 50 per cent, there is a vapor pressure 
of 0.37 in of mercury. If the cold air having a temperature 
of 0 F has a relative humidity of 60 per cent, it will have 
a vapor pressure of 0.023 in mercury. There will therefore 
be a difference in vapor pressure between the warm and the 
cold side of 0.347 in of mercury. It can therefore, readily 
be seen that if there is any possi- 
bility of vapor getting through the 
wall construction, there is a positive 
pressure actually forcing it through. 
If the warm side of the construc- 
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pressure in the cold room will not be higher than the 
vapor pressure of saturation for —10 F, the temperature on 
the surface of the cooling coils, unless vapor is being fed 
into the room faster than it can be condensed on the cooling 
coils. Under no circumstances can the relative humidity in 
the cold room be higher than 100 per cent, which for a 
temperature of zero means a vapor pressure of about 0.038 
in of mercury. In the example cited above there will still 
be a pressure difference between the inside and outside of 
the cold room of about 0.332 in of mercury. We therefore 
still have the dehydration process working efficiently. 


With free ventilation provided between the insulation 
in the cold storage construction and the cold air, the amount 
of vapor present in the insulation can never be more than 
within the room, with the result that there is never sufh- 
cient vapor present to cause condensation. 

All of the above discussion has been given for a specific 
set of conditions, but the same principle applies regardless 
of what temperatures are considered so long as the tem- 
perature within the cold room itself is lower than the 
temperature outside of the cold room. 


The period during a year when the outside of the cold 
room is colder than the inside is normally so short that 
the possibility of frost forming in the insulation next to the 
sealed side will be extremely slight. When the usual con- 
ditions reoccur, the dehydration process would again dry 
the insulation and keep it dry. 


All of the vapor pressures given in this discussion have 
been taken from various tables, with the result that it may 
not be possible to accurately check these figures against any 
table you may be comparing them with, although you will 
find them substantially correct. However, it is not specific 
figures that I am trying to give, but a principle I wish to 
illustrate. ' 

To show you how these principles can be applied in 
— common constructions, the drawings which I in- 
clude here will show various methods whereby free ventila- 
tion can be provided through the insulation into the cold 
room. These drawings are not given to show exact con- 
struction for various uses of the cold room, but are merely 
given to illustrate the application (Continued on page 163) 
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By H. S. 


UFFALO CREEK FARM does in some measure 
represent a typical example of what may be found 
in the way of electrification on many farms where 

dairying is the major interest, and possibly what one might 
reasonably expect to be the development in that line on 
many other farms if electric service were made available 
at a reasonable rate. I say this because even though we are 
at present what may be considered a relatively heavy rural 
user of electricity, we did not get that way over night. And 
I believe that on most other farms a gradual extension of 
the use of electricity is to be expected, rather than a sudden 


-transformation. 


There are, in my opinion, two reasons for this. One is 


"that the farmer must learn, through education and actual 


experience, the satisfaction and economy of electricity’s 
use; and the other is the fact that the farm must pay the 
bill for the transformation. Few farms during the past 
few years have been or are at present able to stand the 
expense of complete electrification at one time. On Buffalo 
Creek Farm we are inclined to regard electric service as 
one of our hired hands, and it so happens that our monthly 
bill closely approximates what we pay one of our best 
men. If we should be required to dispense with the ser- 
vices of either of these, there is no question in my mind as 
to which would have to go. We could perhaps replace the 
man overnight, but if we had to look for something to take 
the place of electric service, we would not even know 
where to start looking for it. 


When my brother and I took over the operation of 
Buffalo Creek Farm in 1924, we had electric service pro- 
vided by a home-electric plant. We made little or no 


Presented before the Rural Electric Division of the American 


Society of Agricultural Engineers at Chicago, Ill., December 3, 
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BUFFALO CREEK FARM, A DAIRY ENTERPRISE 


Better Milk with Electricity 


Bingham 


attempt to make use of this power other than for light, as 
the requirements of two homes and the numerous farm 
buildings kept the little plant well loaded, particularly 
during the winter months. The only motors in use on the 
farm during that time were two which operated washing 
machines and one on a vacuum sweeper. In the winter of 
1928 we were able to put the home-electric plant into 
permanent retirement, for the time had come when we 
were able to turn on the power from the high line. At the 
present time there are 25 motors on Buffalo Creek Farm, 
most of which are in daily use. Thus it can be seen that, 
while at first practically the only demand on the new ser- 
vice was for light, a gradual increase in the demand for 
power has brought this demand to a point where it is 
several times greater than that for light, even though the 
demand for light has increased to some extent. 

Since our major interest is in our dairy, it is but natural 
that we find in connection with this our greatest use of 
electric service. One of our more recent adaptations in the 
dairy has been the installation of electric equipment for the 
pasteurization of milk. This was, at the time of installa- 
tion, and as far as I know still is, the only equipment of 
its kind in Illinois. Due credit for this installation should 
be given to Richard Boonstra of the Public Service Com- 
pany of Northern Illinois. He was responsible for the ex- 
hibition of a model of this equipment at the 1933 Century 
of Progress, and it was this exhibit that aroused our inter- 
est. We had at that time been considering the installation 
of steam pasteurizing equipment, but after getting infor- 
mation concerning this newer process, the question resolved 
itself into which type seemed best adapted to our needs. 

There were many angles to be considered. In the first 
place, the electric process was not recognized as a method 
of pasteurization in the state of Illinois. Correspondence 
with the state department of health tended to discourage 
our favoring this process, since we would not be permitted 
to place the word “‘pasteurized”’ on the label of our milk. 
They also expressed the opinion that we would find the 
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TWO VIEWS OF THE ELECTRICALLY OPERATED PASTEURIZING AND BOTTLING EQUIPMENT OF BUFFALO CREEK FARM 


cost of operation excessive. Then came the question of the 
comparative safety of the two processes. Since we were 
distributing only milk from our own herd, and which was 
produced under rather carefully controlled conditions, we 
were not interested in pasteurization primarily as a method 
of reducing bacteria counts or improving the keeping 
quality of our milk. Our product was already superior in 


those respects to most pasteurized milks. We wanted, how- 


ever, to be able to give assurance to our trade that our 
product would be, as nearly as possible, 100 per cent safe 
from the danger of pathogenic infections. 

After a rather careful investigation of the results of 
many tests conducted with the electric process on the more 
common types of pathogenic organisms, and of compara- 
tive tests made with both types of pasteurization, we con- 
cluded that there was but little difference as to safety in the 
case of most types of organisrns, but there was a marked 
difference in the case of certain types, in favor of the elec- 
tric process, as I shall point out later. Furthermore, the 
process was recognized by the U. S. Public Health Service 
as a suitable method of pasteurization, which alone should 
be a guarantee of its safety. 

Then we had to consider what we might expect in the 
way of reaction on the part of our customers, with respect 
to both types. Here again the advantage seemed to be in 
favor of the electric process because, since we had been 
distributing an untreated milk for a number of years, we 
knew that many of our customers strongly favored that kind 
of milk, provided that it came from a reliable source. 
Were we to suddenly start serving them with milk labelled 
““pasteurized,’” we were sure that the protests would be loud 
and numerous. However, if we were to use the electric 
process, we knew we could honestly assure them that the 
milk was exactly the same in every way as it had always 
been, with the exception of an added factor of safety. 


There was also the question as to the extent of appeal 
our product would have to prospective customers who fav- 
ored pasteurized milk. It seemed reasonable to believe 
that we should be able to sell these people on the idea of 
a method of treatment superior to ordinary pasteurization. 
We had also hoped that with a pasteurized product, we 
would be able to extend our delivery to a certain suburb 
where pasteurization was required and where restrictions 
were rather rigid, so there was the question as to the atti- 
tude the board of health in this place might take. 

At any rate, after due consideration of these factors 
and many others, the electric equipment was finally in- 


ae 


stalled, just about two ycars.ago. It has been in successful 
operation ever since. We experienced no unfavorable cus- 
tomer reaction and were able to add a number of new 
accounts to our list. Shortly after this we made applica- 
tion for license to deliver in the suburb mentioned. After 
inspection of our plant and equipment and after plate 
courits were made of our product, permission was granted 
without delay. Last year the state pasteurization law was 
amended so that this process was recognized, and we were 
subsequently ordered to place the word ‘“‘pasteurized’’ on 
the label of our milk. It has come to me indirectly that 
officials of the state department of health have even gone 
so far as to recommend this type of equipment in plants 
where replacement is necessary. 


One of the outstanding advantages of this type of 
pasteurization is that the milk seems to retain all of its 
natural and original properties. Even vitamin C, which 
is the most fragile of the vitamin group, ‘is not destroyed, 
while it is completely removed in the ordinary process. 
This particular vitamin is subject to destruction by oxida- 
tion, which is hastened by the presence of air and contact 
with certain metals, of which copper and copper-bearing 
metals seem to be the worst offenders. There is, in vat 
pasteurizers in particular, the ideal setup for this oxidation 
to take place. For this reason, physicians generally do not 
recognize milk as a source of vitamin C. 


Another important advantage, in my opinion, is that 
it is more easily possible to obtain a product which is uni- 
formly iow in bacteria count. There are several contribut- 
ing factors which may have important bearing on this 
point. One of these is the fact that this process is more 
effective in the destruction of certain types of organisms 
which are known as bacterial endospores or spore-forming 
organisms. In comparative tests conducted at Michigan 
State College with respect to the efficiency 0. both types 


, of pasteurizers in destroying members of this group, it was 


found that in the holding process destruction was only 
from 0 to 13 per cent, while in the case of the electric 
process, it was from 71.5 to 99.9 per cent. Health authori- 
ties with whom I have come in contact have regarded this 
as a very important factor in favor of the electric process. 


Another grqup of organisms that must come in for 
consideration here is the thermophilic group. These bacteria 
find the relatively high temperature of slow pasteurization 
more or less favorable to growth. In a common type of 
vat pasteurizer the heating, holding, and cooling periods 
may together require nearly an hour's time, especially for 
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the last of the milk to be cooled. This gives ample opportu- 
nity for the growth of thermophyles, if such happen to be 
present. It is even possible for milk after pasteurization 
to have a higher count than before treatment on this 


account. The short heating and holding period and the - 


higher maximum temperature of the electric process pre- 
vent any difficulty from this source. Another factor which 
is important is that there is a considerable smaller area of 
milk-contacting surface to be cleaned, and since no heat is 


applied to the milk through these surfaces, they are more 


easily cleaned. Hence, there is less chance for contamina- 
tion from this source. 

No doubt all of these factors have played a part in 
making possible the consistently and uniformly low plate 
counts which we have been able to maintain in our milk 
since we have been using this process. It has been brought 
to my attention that many smaller dairies have some diff- 
culty in maintaining either a low or uniform plate count, 
and for this reason many doctors recommend the product 
of the larger dairy. Their count may not be the lowest 
but, generally speaking, it is more uniform. Our average 
count during the past two years is a little less than 1500, 
with only two counts above 3000, and with many below 
1000. Since the lowest maximum allowed in any town 
where we deliver is 30,000, we should have no difficulty 
in keeping well below requirements. It has been our ex- 
perience that nothing will do more toward creating a favor- 
able attitude on the part of doctors and health officers 
toward milk, than to have it show a consistently low count. 
I am inclined to give the electric process credit for the 
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record shown by the counts just mentioned and for the 
reputation which our product enjoys of having the lowest 
count of any milk offered in north shore suburbs. 

In the town where we started delivery soon after this 
equipment was installed, we have added to our list of 
customers five prominent physicians who are using the 
milk for their families. Two of these are well-known ped- 
iatricians, and one had been patronizing one of the larger 
dairies for more than 15 years. We were also asked to 
present a bid for the business of serving one of the largest 
schools in this town, a privilege which had never before 
been extended to a small dairy. 

As to the cost of operation of this unit, I have figures 
based on a day’s run which should be representative. On 
December 1 we processed 183 gal, or 732 qt of milk. 
Total time, including time for heating salt solution was 135 
min. Based on its rated consumption, the machine used 
22.5 kwh. At our rate this means a daily cost of 45 cents, 
or 2.45 mills per gallon, or approximately one-sixteenth of 
a cent per quart. This may be slightly higher than the 
actual cost of steam, if steam were used, but I believe the 
convenience, simplicity, and reduced area of cleaning sur- 
face would be more than ample compensation for the 
difference. 

I feel that with the record we have made and the favor- 
able attention we have been able to attract, progress should 
continue from the sales standpoint in the same steady 


manner that has obtained so far and with less effort on our 
part. 


Use of Fill Insulation in the Construction of Refrigerated Rooms 


(Continued from page 160) 


of a principle and show various ways in which the ventila- 
tion may be provided. There are undoubtedly many other 
ways that this principle can be applied, and there are, of 
course, many special requirements for individual rooms 
which may make variat’ons of these methods necessary. 

Although these ideas of cold storage construction may 
be new, they are not untried. There are many jobs utilizing 
this principle which have been in service for several years 
and no signs of moisture accumulation within the insula- 
tion has been evidenced. The jobs with which I am most 
familiar have used glass wool for insulation in varying 
thicknesses from 4 to 8in. The glass wool has an insulat- 
ing value slightly superior to the block forms of insulation, 
4in of the glass wool being the approximate insulating 
equivalent of 41/, in of the block insulation. The greatest 
number of these jobs are in the southeastern portion of the 
country, where rather warm, humid outdoor conditions are 
common, and would therefore represent a rather severe 
test of the system. 

Domestic refrigerator manufacturers, when they first 
began constructing their cabinets, attempted to completely 
seal the insulation by wrapping it in sealed packages and 
by sealing the cabinet itself as tightly as possible. Even 
with this construction it was found that it was so difficult 
to control the manufacture that over a period of years there 
frequently was an accumulation of moisture within the in- 
sulation with an ultimate reduction of the efficiency of the 
refrigerator. As a result, some of the larger refrigerator man- 
ufacturers today are ut'lizing the principles I have described 


in building their refrigerator cabinets. They use the glass 
wool in blanket form without any attempt of wrapping it 
into sealed units, and they then provide small vents through 
the inside of the cabinet into the cold area. They have 
found that by so doing there is no accumulation of moisture 
in the insulation, and the result is a refrigerator which does 
not lose its efficiency in time due to a reduction in the value 
of the insulation. 

The type of insulation which is most suitable for these 
cold storage constructions is one which in itself will not 
absorb dampness nor retain it, and one which is loose and 
fluffy, permitting a ready passage of vapor through the ma- 
terial. It should be a material which will remain perma- 
nently in place, and is in form which may easily be handled. 
It should not be attractive to vermin or rodents, and should 
have great chemical and physical stability. It should also © 
be a fireproof material which is not affected by water or ice. 
It must not absorb nor give off odors. 

It is not the intention of this discussion to indicate that 
fill types of insulation can be universally substituted for the 
block types of insulation. It is obvious that in the con- 
struction of a milk cooler where the cans of milk are placed 
in cold water that the block type of insulation is still prob- 
ably the most suitable type to use. There will obviously be 
other similar constructions which should use the block type 
rather than the fill type. However, the usual type of cold 
room can be constructed with fill insulation, using the ven- 
tilated construction, for a fraction of the cost of block type 
insulation which has been commonly used in the past. 
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The Place of Steel in Farm Building Construction 


By Earl D. Anderson 


ANY of the industries supplying the building ma- 

N / terials commonly used on the farm have been 
actively engaged in both research and educational 
programs over a period of years, to help farmers use their 


products to best advantage. 


The steel industry, however, apparently has considered 
the farm building market largely as a matter of course, and 
until recently has not been prominent in product develop- 
ment in this field. For many years the line of steel build- 
ing products available for the farmer's use has been limited 
largely to metal sheets and hardware items. However, with 
an awakened interest in the farm problems, the steel in- 


dustry is well equipped with its engineering and metallur- 


gical staffs, experienced in adapting steel to new uses in 
industry, to help farmers use its “cree to better ad- 
vantage than heretofore in farm building construction. 


The steel industry is no longer just a producer of plain 
steel. Whereas at one time the main products of the steel 
mill were rails and a few other heavy products, the industry 
today makes hundreds of products in as many as 100,000 
sizes, shapes, and chemical analyses. With the ramification 
of industry, the uses of steel have multiplied many times. 


Together with advancement made by the steel industry, 
agriculture has risen in importance as a consumer of steel. 
In the period 1922 to 193%, the farm was the seventh 
largest market for steel. In 1934, it rose to sixth place, 
and last year reached fourth place. In 1935 a total of 
2,270,000 gross tons of steel went to the farm market. This 
comprised about 10 per cent of the total output of finished 
steel. 


With each new purchase of an automobile, a tractor or 
a farm implement, the farmer is conscious of improvements 
over the older types, the result of research by the designer 
and the steel industry. New alloy steels, tailor made for 
each specific job, have contributed toward making possible 
these better machines and implements. Greater use of steel 
in these many forms on the farm has helped to give the 
farmer confidence in steel, and also helped to overcome any 
possible prejudices which he may have held. 


Steel has many inherent qualities which the farmer, 
through many contacts, has come to recognize as desirable 
in a building material. Many farmers, if not using steel 
fence posts exclusively, have inserted them at intervals in 
the fence line to ground the fence, thereby protecting live- 
stock from injury by lightning. Metal sheets used as a roof- 
ing or wall covering, or steel members used in the framing, 
if properly grounded, offer the same protection to buildings 
from the hazard of lightning. The resistance which steel 
construction offers to the start and spread of fire readily 
appeals to the farmer who is poorly equipped with means 
of fire protection. 

From the standpoint of sanitation and vermin and rodent 
control, steel is a highly desirable building material. Th: 
American Zinc Institute, through its extensive reszarch and 
educational program, has brought to public attention the 


Presented before the Farm Structures Division of the Ameri- 
can Society of Agricultural Engineers at Chicago, IIl., December 2, 
193 


Author: Agricultural engineer, Republic Steel Corporation. 
Jun. Mem. ASAE. 


long years of service-life inherent in good zinc-coated metal 
building sheets. Low maintenance cost and permanenc: 
are too often overlooked by the farmer. Put in proper 
form, steel offers possibilities of speeding up the job of 
building erection, with resulting savings to the farmer. 

Recent developments in improving the quality of metal 
sheets; the coating, method, and means of application; new 
paint for maintenance; and application with new insulat- 
ing materials, have overcome many limiting factors in con- 
nection with their use. 

A survey conducted by the writer indicates that the 
steel industry is taking a greater interest in the farm 
building field. Steel buildings are now available for almost 
every agricultural use. Steel grain bins have been in use for 
some time, as have steel silos. Steel hay storage units and 
all-steel barns are relatively new. Storage of hay in a steel 
building separate from that in which livestock are housed 
offers a promising means of reducing the enormous losses 
resulting from spontaneous ignition of hay. One manufac- 
turer reports a good volume of sales of metal-clad barns 
using metal sheets, both inside and out, in conjunction 
with insulation material. Development of a complete line 
of flashing and trim, window frames and doors has con- 
tributed largely to increased use of such construction. This 
type of construction is also finding favor in remodelling 
existing structures where the frame is still in good condition. 

In AGRICULTURAL ENGINEERING for May 1936, two 
new types of steel houses were discussed. In the one in- 
teresting exterior and interior effects are achieved by the use 
of metal sheets fabricated into new forms and applied over 
common wood framework. Satisfactory temperature control 
is maintained by the use of common insulating materials 
between the sheets. In another type, prefabricated steel 
wall framing units easily bolted together on the job and 
used with steel ceiling and floor joists are used for the 
skeleton framework. Any of the common building mater- 
ials may be used to complete the structure. 

With agriculture becoming an increasingly more import- 
ant market for steel, the educational interests may expect 
much closer cooperation from the steel industry in the 
future, in helping to solve the many farm building problems. 


cee @ OO. . fee — Se Sea fe RE ey aera on, ney a 
eae as ret a a > Aye Hs es a | re Ae co : we Ee : 
Bese ins es ae Reva? a - Pars alas cA ee hon ee Fak aid ea. 4 a ie 

Bel gs tlle Bs Se ee Scone el aay.” Ba ot eee | - r FE yt he "s > oe Nat” es Nea Speak i 
i- . 
as 
Boi. = ve 
. 3 Po 

= 3% ee , 
Bue ne 
ete mn 
OraA ye: j 
ee its 
RaEEL 

a. of 
ae ab 
pe ee in 
an 
a tu 
5 ee ie ree 
eae in 
Pe , 
oa hence 
ee cs co 
Sr wi 
te fo 
| Eee @ 
a in 
3 ‘ 
Bee RT ic, 
Seas Ma 
Sore icone 
pee se 
berth) 
ay. 
Men co 
* ee 

ee he 
fea me = lle 
Sap AS 
Da I 
ee ee In 
ie : D 
Be : 
7. Pe 
"age N 
ee M 
ne 

Sees N 
ee Ce 
ahaha ee Ve 
a i 
rade ene 

Rte eae: = 
Roa a ie lla 

hn el Se 
seta Ce 
ieee) En 
aie ae 
Caen 

a Se 

ee So 9 i 
eeu ie in 
Pee ene 
5s alienate Pa ae 
eye: me a ei 
ha aw ie Sa PN 8. See ee 
eae rs. va ee es, 
Fer nie Lene y Bal Me Re sag Ee ee eh" f. 
mC ea et ~ ae ~ | = “Ia birt Fake ce ate 
TA ~ ss ee 4 ‘ee ee BRE nl é 
Rig or. : gy Oe EE ee ee 
2 2 tae, i : ei. 4 ¥ 4 pe 2, Reda e a oe Ss i ¥ 
a i PR = . he i eee | i 
mag ee et po ne! i eee ee fF 5 
oy sateen ee 4 3 aa 2 ee ag yg 1 foe we Ee eee, ae ae i 
Sorin 2 ahi od be as : Pe. om oh se at pit Ee ~ 

wae. | Pt) ae Fs P i eee yy he a nn ey ge aes ~ a : 
eee eesaleeed 12 | | ae -e a Was re: Se 
Rete r= now & oa oe ae e | wea ae 
ORES © a SS a. _ £ es 4 Ge ent 
eercaheatres: © ES a ae Di ne oe en ear ae “eet Se = es a 

fs A Oe wee Pe : 2S aa S re Oo we 
peeay en” * Pees > ae ta. ae 3 (ee 
a3, Cate) nt Pian, & Vg em eg” We / ax er - 
pape ; i ie ; 4 . r: en, . ee: Fee pe aes Sy OE ie . 
Behe. ; a a. : ae ee RRR a F 
a ; ce “B. NG i cous ie ; \) eee a 
ee CT oo a Se a | rN Se Me eS 7” 
os hi ee, la bats a 2 ee oe Bes a: | agegln 
es, uf ie Zara ae ; oS te 
ae Ai |. CS a co x 2 a aoe ial oe le a i 4 . 
ye Ean Pe ao SP sn eo eh, ts 
i: i Sieh WO, en linge 2 Sn 2 
Ree ee . ep WR a aes Oo ae (1 
ec ; : Pg COME ne os rg ¢ we < z Tey OMe eS —s 
oa ey 
ae iach 

Ra sate 
2 eat 

i i ge 
ed oe 
re) ae 
a 
2 kos +9 
oe oak 

oe iy, s 

Sas iS GE en Cm et Nh meter Ree, eee debate ie bao = a os Ra : 
dence ake Re eee en cit a ie AR, Fr cece Rages eee . 

oh Theos ace er ae 
bit as oe BS Fs « - 

‘Seer Ee afte " fi . 
eat es pare ry ie a ee a 


t 


“Pk 


. are 


s 


ie 
he 
ete x: 


a ie 


VOL 18, NO 4 


HE agricultural engineer is concerned with the justi- 
fication for supplemental irrigation installations, an1 
he is often called upon to help the farmer with his 

decision as to whether supplemental irrigation may or may 
not be profitable. Although the question concerning the 
installation of supplemental irrigation is generally stated in 
its relation to profit, it is probably more desirable to think 
of it as drought insurance. Its principal function is prob- 
ably to maintain farm yields, and therefore farm income, 
in seasons of drought. 


Two committees of the American Society of Agricul- 
tural Engineers have made reports, one in 1931 and one 
in 1936, on the areas in various states equipped with sup- 
plemental irrigation. Table 1 is taken from these two 
committee reports using, in both cases, the same 17 states 
which lie definitely in the humid region. The estimate 
for 1936 is about three times as large as that for 1931, 
indicating that the belief in supplemental irrigation is 
fairly widespread. A further indication of this may be 
seen in Table 2, which is an assembled report showing 
contemplated extensions of irrigation systems by truck 


TABLE 1. ESTIMATE OF ACRES IRRIGATED 
1931 1936 
EN Ree eee ee eed eet eS 150 895 
Wisconsin 40 340 
Michigan... 2,000 7,600 
Iowa......... 1,000 1,000 
Illinois... 250 630 
Indiana.. 1,756 550 
a a 500 10,000 
Delaware...... = 10 
Pennsylvania... 300 
New York....... 1,825 
ae 5,700 1,150 
New Jersey. 6,000 
EE EOE 355 


11,396 33,060 


A combination of papers presented before the North Atlantic 
Section at Skytop, Pa., October 16, 1936, and the Soil and Water 
Conservation Division of the American Society of Agricultural 
Engineers at Chicago, Ill., December 3, 1936. 


Author: Drainage engineer, Bureau of Agricultural Engineer- 
ing, U. S. Department of Agriculture, Mem. ASAE. 


Supplemental Irrigation in Humid Areas 
By F. E. Staebner 


(LEFT) PUMPING PLANT USED FOR SURFACE IRRIGATION OF SEVERAL ACRES OF TRUCK GARDEN. (RIGHT) SPRINKLING IRRIGATION WITH 
PORTABLE, FLEXIBLE-JOINT PIPE, AND LARGE-RANGE SPRINKLER HEADS 


TABLE 2. IRRIGATED TRUCK GARDENS 
Acres Years Extension Contemplated 
25 5 Yes 
9 19 No 
16 3 No 
12 6 No 
15 8 Yes 
21 6 Yes 
10 7 No 
40 7 No 
15 8 Yes 
7 5 Yes 
45 6 Yes 
15 4 No 
30 6 No 
16 A No 
20 26 No 
150 permanent 26 Yes 
Total 446 145 7 9 


Average 28 acres 9 years each 


growers who have irrigated for not less than 3 years, and 
includes the last 16 truck growers contacted, who are 
known to have practiced irrigation for three years or longer. 
The total acreage irrigated in this group is 446, an average 
of 25 acres each, showing that these are rather substantial 
farmers. This group has practiced irrigation for an average 
of over 9 years each. As shown, seven of the 16 growers 
contemplate extension of their irrigation systems this 
autumn. Although 9 growers contemplate no extension of 
their systems, three of the 9 farmers now have their entire 
acreage completely equipped. 

Table 3 shows the contemplated extensions of their irri- 
gation systems by the last 6 orchardists contacted, who like- 
wise have irrigated for 3 years or more. The total acreage 
now irrigated by these 6 farmers is 655, or an average of 109 
acres of orchard each. These orchardists have practiced 


TABLE 3. IRRIGATED ORCHARDS 

Acres irrigated Years Extension Contemplated 
140 9 Yes 
140 8 Yes 
Pe, 6 No 
75 5 -No 
140 5 Yes 
85 3 Yes 

Total 655 36 4 2 


Average 109 acres 6 years each 
* 
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irrigation for an average of 6 years each. Four contem- 
plate extending their systems this season. 


Figures as to the effect of any particular condition or 
practice are always difficult to get hold of, probably because 
the farmer's bookkeeping is generally not complete enough 
to give the desired data. However, useful figures are 
occasionally secured, and Table 4, shows the irrigation 
results stated by five farmers as their average over a period 
of years. 


TABLE 4. IRRIGATION YIELD INCREASES 


Farm 
No. Crop Average increase Cost State 
1 Apples Several carloads Onecarload, Virginia 
Apples 35 cents perbu Virginia 
3 Potatoes 100 bu per acre Michigan 
4 Spinach 233 crates per acre New Jersey 
5 Peppers 100 per cent New Jersey 


The 35 cents per bushel on apples from Virginia is the 
reported cost of the additional crop estimated to be due to 
irrigation. I believe a figure close to that had previously 
been reported from Ohio. The case of the first orchard 
pn in Table 4 is outstanding. Although the owner 
feels that the irrigation plant has already paid for itself 
several times over, this year he is harvesting the largest 
and best crop he has ever had. Special factors, not fully 
understood, may enter into the picture in this orchard, but 
it appears that since irrigation was first undertaken, there 
has been a continuous noticeable improvement. 

Owing to variable climatic conditions, a single year's 
results must always be viewed with caution, but as they 
may have some bearing on the average results of a series 
of years’ operation of an irrigation outfit, Table 5 is given. 


TABLE 5. IRRIGATION RESULTS, 1936 


Farm 

No. Crop Single year increases State 
1 Pears More than $1.00 per tree Michigan 
2 Pears Double quality Ohio 
3 Strawberries 200 16-qt crates per acre Michigan 
4 Melons Larger and better quality Michigan 
5 Peaches More than $100 per acre Michigan 

Single year irrigation yield, 1936 

6 Strawberries Gross $760 from one acre Michigan 


Assuming that irrigation is contemplated, a question 
arises as to the best type of irrigation to install. This is 
largely a matter of adjustment between the soil conditions, 
the available water supply, and the farmer's individual 
choice, provided that suitable crops are to be grown under 
suitable soil conditions, and that good markets are available. 
The importance of the individual who will operate the 
system should not be overlooked in estimating the probable 
success of any irrigation venture. 


Each irrigation installation is an individual problem. 
Careful consideration should be given to the type of irri- 
gation to be installed. Assuming that the crops to be grown 
respond well to irrigation, that they are sufficiently high- 
priced to warrant the expense of irrigation, and that good 
markets are available, attention can well be turned to the 
soil and topographic conditions. A soil that is neither ex- 
tremely porous nor extremely heavy, and a slight but 
uniform slope is desirable for surface irrigation, although 
steeper slopes can be irrigated by surface methods, if neces- 
sary. Sprinkling irrigation has the advantage of being 
applicable to any type of soil and any topography. For 
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subirrigation, a level or slightly sloping, porous topsoil, 
overlying an impervious subsoil, is necessary. 

Subirrigation is perhaps the most attractive form of irri- 
gation in the minds of most people. Where conditions are 
suitable it is an excellent type of irrigation, but it can be 
successfully used in so few localities in the United States 
that it is almost a mistake to include it in this discussion. 
‘The prjme requisites for such irrigation are a suitably im- 
pervious subsoil at a proper depth, a porous top soil, suit- 
able topography, and a plentiful water supply. The imper- 
vious subsoil should be located at a depth of from 18 in to 
6 ft, according to the crop grown, the shallower depth for 
the shallower rooted vegetable crops, and the greater depth 
for orchards and deeper rooted crops. 

A careful study of the situation occasionally warrants 
fitting a type of irrigation to a field that does not seem 
adapted to it. On the farm of a state-institution at New- 
burg, Ohio, notable application of subirrigation was made 
about three years ago by Virgil Overholt of Ohio State 
University, at the request of J. D. Bragg, the agricultural 
adviser. In this case the tile lines were laid approximately 
only a rod apart, almost on the contours; a fall of 0.1 ft 
per 100 ft was allowed, and piped water provided through 
a valve at the higher end of each tile line. The superin- 
tendent of the institution reports excellent results from this 
installation, and believes that it uses less water than a 
sprinkling irrigation system covering an equal area on an 
adjoining tract. The system of operation is simply to turn 
on the water and let it run for about 30min, or until a 
change in color shows a suitable amount of moist soil on 
the surface of the tract. This type of irrigation system 
should be lower in field construction cost than a sprinkling 
system, is easy to handle, and therefore is very desirable for 
use where suitable conditions exist. 


SURFACE IRRIGATION FOR SIMPLICITY 
AND LOW INVESTMENT 


The simplest system, and the least expensive, ordinarily 
is surface irrigation. This system, like all others, has certain 
limitations, the most important of which is the surface 
slope. Surface slopes must be sufficient to cause the water 
to flow, but not to cause erosion. In the humid region, 
where farmers are accustomed to see frequent heavy rains 
on their fields, they should make little error in judging 
this factor. In this territory, surface irrigation in its 
simplest form requires a pumping plant and a short pipe 
line. This condition is not often met, but an irrigation plant 
consisting of only a pumping plant and a fairly long pipe, is 
common. If the pipe line can be brought to the high part 
of a ridge it may be possible to run a head ditch on the top 
of the ridge to lead water both ways from the pipe dis- 
charge, and final distribution for truck crops may be made 
down the middles between the rows. Particularly does this 
work well if the slope down the rows is slight but quite 
uniform and the process of cultivation such that the mid- 
dles between the rows are just slightly depressed. In well- 
cultivated crop land, a surface slope of 0.2 ft per 100 ft or 
less is satisfactory in many soils. 

Such a head ditch as mentioned above is often impos- 
sible because of variations in surface slope, and it is also 
considered to be a handicap to the other field activities, 
whether installed as a permanent ditch or plowed in for 
each occasion. A head ditch may readily be replaced by a 
pipe line with suitable hydrants or outlets. From the out- 
lets, hose or pipe may be used to deliver the water to the 
middles. Outlets about 80 ft apart, with 50-ft lengths of 
hose, is one rather satisfactory arrangement, the opening 
of the hose being moved from middle to middle as irriga- 
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tion progresses. Portable galvanized iron pipe, with gate 
openings at each middle, is also satisfactory in many ar- 
rangements. In other instances the distribution of water to 
the middles is accomplished by means of a trough with 
notches cut in one side, several middles being irrigated at 
one time. 

In one case where a farmer uses this type of distribu- 
tion, he brings water to a trough by means of a 2-in pipe 
on the surface of the ground, and couples an additional 
length of pipe as he moves the trough across the field. 
Another farmer, applying surface irrigation on a number of 
crops, including strawberries, is using a large-size canvas 
hose for delivering water to the field. This hose was made 
from strips of heavy waterproof canvas 24 in wide, result- 
ing in a hose a little over 7in in diameter. He reports 
finding this a satisfactory size, the matter of coupling one 
length to another being a simple matter by thrusting one 
end of the supply hose into the end of the receiving hose 
2 ft or more and counting on the pressure of the water to 
hold the joint tight. He states that such a joint must be 
made with the hose lying straight on the ground to make 
certain that there is no slack on the line near the point of 
juncture. Furthermore, the assembly must be made when 
the hose is empty. A larger hose may be used satisfactorily 
to deliver water to one of smaller diameter, but the reverse 
arrangement would not be satisfactory. 


This farmer uses hose up to 300 ft in length, and in 
moving the hose after it has been drained, he simply gathers 
it up loosely over one arm without attempting to coil or 
roll it. When he has occasion to move considerable hose 
equipment to another farm several miles away, he gathers 
it loosely in the same way into a light truck and upon 
reaching the other farm, connects the hose to the discharge 
point of the supply pipe and lets the truck move slowly 
down the field, paying out the hose over the end as the 
truck advances. This gives a rough set-up which permits 
him to start irrigation. He then lays out a second line of 
hose with care and thus is prepared to continue irrigation 
in good form after the irrigation from the first line has 
been completed. 

A pile of this hose which was stated to be 8 years old 
had just been sewed the third time, because the thread had 
rotted out although the canvas seemed to be in good condi- 
tion. This type of hose was reported to be satisfactory for 
use as conveyor hose up ridges as high as 3 ft or more. 
This farmer has also recently acquired 1,500 ft of portable, 
flexible-joint pipe of one of the more recently developed 
types which depends on a fishtail rubber gasket for making a 
tight connection. This type of pipe will stand considerable 
pressure and so may be used to get water to the top of 
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many ridges that normally would require a separate perma- 
nent branch pipe line. 

For the irrigation of orchards much the same conditions 
prevail, although the handling of the water in the orchards 
may be somewhat different. In the first place, a pump and 
pipe line are necessary. A good many orchards may be 
found with outlets several hundred feet apart, but appar- 
ently outlets closer together, up to every other tree row, are 
to be preferred. For such outlets many farmers use 2-in 
pipe with a cap over the end. Usually, in irrigating, several 
outlets are running at a time, and it is then a simple matter 
to remove a cap when irrigation from another outlet is de- 
sired, or to close up one when it is desirable to stop irriga- 
tion at that point. Often water is led to the middle between 
the trees at one side of such an outlet until the middle is 
thoroughly wetted and then the water stream is turned to 
the middle at the other side. In some instances, after 
removing the cap, a portable valve is put on in place of 
the cap so that the rate of delivery of water from that out- 
let may be controlled. Occasionally a valve and a short 
length of hose is used instead of hoe or shovel work to 
direct the water stream. Quite commonly the water, in its 
movement down the middle or down the tree rows, depend- 
ing upon the irrigation practice in any particular orchard, 
is guided in its course entirely by hoe and shovel. Often 
the land is not cultivated between irrigations, nor are the 
little levees and channels built up by the hoe and shovel 
work disturbed during the course of the season. That makes 
irrigation a simpler task each time the water is applied. 


ADAPTATION OF PRACTICE TO MEET 
SPECIAL CONDITIONS 


Cases are frequently found where careful study has re- 
sulted in unusual excellence in suiting the irrigation plan 
to existing conditions. Among such may be noted an irri- 
gated orchard in Ohio where a farmer has worked out an 
unusual scheme of final distribution. The trees had original- 
ly been set on mounds in planting. It is desirable to get 
water as near as possible to the big mass of roots near the 
trunks of the trees. In this instance it was a problem to 
get much water there because of the mounds. Accomplish- 
ment of this was further complicated by sloping ground in 
a part of the orchard. It was solved by making basins 
around the trees by means of a California orchard cultivator 
especially altered for this purpose. The outfit, dragged 
three or four times around the tree by means of a tractor, 
throws up a ridge forming an approximately circular basin 
around the trunk of each tree, about equivalent in diameter 
to that of the drip line of the tree. On the more steeply 
sloping part of the orchard it is impossible to get water to 
the soil on all sides of the tree by merely allowing it to be 
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ponded by the circular levees, and in many instances it is 
necessary to put in one or sometimes two levees across the 
circular basin. When any basin has become well filled, a 
cut is made in the levee to let water on down to the next 
basin. According to conditions, the levee may be cut to a 
depth sufficient to let out all the ponded water, or the cut 
may be only deep enough to let the excess water flow out 
while still retaining a certain depth of water in the basin. 
The water set free by this opening in the levee is, in either 
case, permitted to run down to the next basin or part basin 
and fill that. It is sometimes necessary to dig a shallow 
shovel ditch to guide the water from tree to tree, and 
sometimes it is necessary to construct little levees to make 
the water follow the desired course down to the next basin. 

Under certain conditions, more especially on the sandy 
soils of Michigan and Ohio, as well as in places where the 
surface slopes are steep, some orchardists have found or 
have realized that it is essential to obtain better confinement 
of the water stream up to the point of delivery to the crop 
than can be secured by any surface method. A number of 
attempts were made to apply porous hose in this work. 
Porous hose had been successfully used in irrigation of 
truck crops and some orcharclists have been irrigating with 
porous hose. In some instances really low cost of irriga- 
tion, and particularly low cost of increased crop due to 
irrigation, have been reported. However, certain inherent 
difficulties seem to have prevented the spread of this exact 
type of irrigation and have led to the development of eye- 
let hose. 


SPECIAL EQUIPMENT AIDS TO APPLICATION OF WATER 


Eyelet hose is commonly made to a diameter of nearly 
3 in, with four small eyelets placed around the circumfer- 
ence at intervals of 2 ft. This hose is preferably made of 
waterproof canvas, and differs from porous hose in that 
the latter is waterproofed only in the fibers. Eyelet hose 
offers a controlled conveying channel with frequent delivery 
points along its line. No matter how the hose may lie, at 
least two outlets every 2 ft are open for the free discharge 
of water, and these under considerable pressure may throw 
streams to a distance of 7 or 8 ft each side. This throwing 
of the spray to wet a strip 14 to 16 ft wide makes it possi- 
ble, as a usual thing, to irrigate each middle in an orchard 
with one placement of the hose. The best figures available 
at present indicate that 10 gal per min per 100 ft of hose 
is a reasonable allowance for the quantity of water that will 
be discharged by eyelet hose under ordinary conditions. 
This type of hose, as commonly used, is made in 200-ft 
lengths, with special brass connecting pieces threaded with 
standard 2-in pipe thread. Lengths of 400 ft are ordinarily 
satisfactory. 

On some of the lower-growing truck crops and on 
strawberries, porous hose irrigation is used to a considerable 
extent. Its widest use apparently is on row crops where 
the hose is laid down the middles between the rows, and 
on strawberries where the hose may be laid either in the 
middles or directly on top of the berry plants. Experience 
seems to indicate that its greatest usefulness comes on sandy 
soils and in places where the water supply is limited. It 
may be used for irrigation of home gardens on heavy soils 

‘which absorb water slowly, but present indications are that 
on such soils this method is not practical on a commercial 
scale, because of the large investment in hose necessary to 
run enough lines to supply water at a satisfactorily rapid 
rate under ordinary field coriditions. 

Moving porous hose from row to row involves a large 
amount of arduous labor. The commonest practice in mov- 

ing this hose is to use a hand wheel, but there are also a 
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number of installations in which the hose is moved by 
hand, a short section at a time, or is lifted from position 
to position by means of a hoe. A line of porous hose may 
be expected to wet a strip of soil 16 to 30 in wide. 

Overhead Pipe oe irrigation seems to be pretty 
well standardized and few changes have recently been notice- 
able. It begins to appear, however, that the greatest 
number of installations are now using a height of 4 to 4.5 
ft above the ground for the sprinkler pipes. A number of 
installations have been observed where pipes previously set 
at a higher position have been lowered, and some that were 
set lower have been raised. It seems that 4 to 4.5 ft is a 
satisfactory height both from the standpoint of cultivation, 
whether by mule or garden tractor, and also from the stand- 
point of cleaning clogged nozzles or servicing oscillators. 
The use of oscillators is increasing and apparently compact 
oscillators are preferred, as the longer ones, if left in an 
unfavorable position, get snagged and damaged during cul- 
tivation. A surprising number of installations are providing 
oscillators for every nozzle line but this seems an unneces- 
sary expense. It is believed that most of the objections to 
portable oscillators come from the fact that very few irriga- 
tors equip themselves properly for the ready installation or 
removal of such apparatus, the commonest arrangement be- 
ing to thread and unthread the oscillator into and out of 
position. Satisfactory hand-operated coupling fittings are 
available, by means of which the oscillator may be placed 
in position and water-tight connections made without the 
use of tools. 

Two useful devices for holding the sprinkler pipes on 
top of supporting posts might be noted. One is an alumi- 
num bar hanger. It simply is a flat bar on which the pipe 
may roll in oscillating, with ends turned up to keep the 
pipe from rolling off. It is a substantially frictionless 
hanger, and is particularly suitable where oscillators are 
used. The other is cheap equipment primarily of use for 
hand-turned lines, or for short lines with oscillators. This 
equipment is made of wood of suitable variety, arranged 
so that one end of a 6 or 8-in stick may be slipped into the 
upright end of a supporting pipe post and a suitable bear- 
ing provided at the top. 

Sprinkling irrigation of the portable flexible-joint-pipe 
type has recently been developed. Its widest use so far has 
been in California, but recently it has been seen in use on a 
truck farm in the East. Although the cost of the units of 
equipment is large, low cost per acre or per irrigation is 
reported because of the portable (Coztinued on page 170) 


a Xitinn TIM pII97, 


MIMI, 
™, 
wt "My ao" said OM 
Millay, oi bay ny 


“au, sy 
Ge 4, i & ¥4 
\ rae 
"5. 
a 


<n 


~ 2 
SYA FY Ff ~ 
bx WALL es 


Us 

es 

ws i$ : “e Ga? ij E aie 
INWNST S&S 

me” y 4, le Ce “Stamm ey 

Sd ain ttt TT III LT 

“\ ~>fL_y fs 

Alia \ Le 

A O° \ fa / ce = £2 


CIRCULAR BASINS, WATER CHANNELS, AND LEVEES USED IN IRRIGA- 
TION OF AN APPLE ORCHARD IN OHIO 
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Erosion Control Along Highways 


By Arnold Davis 


URING the past few years a new idea has come 
to highway engineers, which when fully devel- 
oped and put into actual operation with all new 

construction, will solve most of the problems of making a 
safe highway, as well as of roadside stability and beautifi- 
cation. This idea is erosion control along highways, the 
proper handling of runoff waters. 


From past observations it has become generally known 
that where roadside ditches were left raw and unprotected 
from rushing runoff waters, they were cut deep, and in 
many cases this resulted in damage to the highway surface. 
Such ditches produced a dangerous hazard to the automobile 
traffic and were expensive to repair. Protection against 
ditches with guard rails proved dangerous as well as ex- 
pensive. Engineers found that these roadside ditches attained 
a gradient from the culvert floor, which was placed far 
beneath the surface in order to care for the drainage. 
Development to guard against deep ditches along highways 
brought about the use of the drop inlet and the “broken 
back”’ culvert, and the location of culverts above the low 
point, along with numerous other features, all of which 
tended to prevent excessive soil losses from highway em- 
bankments and right of ways. 

Even after the ditch lines were raised the problem was 
not solved, since in numerous cases the grade of the ditch 
was above five per cent, and the velocity of the runoff water 
still caused a serious soil loss. The old practice of “‘pull- 
ing’’ ditches in order to insure flash runoff simply laid them 
open to excessive erosion. This practice was soon abandoned. 

Highways or roads act as diversion terraces, which cause 
the water to concentrate at the culvert cross drains. This, 
of course, cannot be completely remedied, although such 
concentration of water has been a big factor in the flooding 
of streams and the ruin of agricultural lands adjacent to 
highways. 

In Region 4 of the USDA Soil Conservation Service, 
which includes the states of Louisiana, Arkansas, and Texas, 
except the high plains region, there are over one-half mil- 


Author: Associate agricultural engineer, in charge of coopera- 
tive operations in highway erosion control, Soil Conservation 
Service, U. S. Department of Agriculture, Region 4. 


lion miles of road ditches, in the construction of which 
practically no consideration was given to the problem of 
erosion. The quantity of soil that has been removed from 
these ditches by rushing rain waters is enormous and most 
of it was unproductive subsoil which has been deposited 
over highly productive lowlands. 

Insufficient right of way may be pointed to as one of 
the principal causes contributing to severe highway erosion. 
A completely safe and stable highway cannot be constructed 
on a ribbon right of way. Nor can complete erosion con- 
trol. be obtained along highways that do not have wide 
rights of way. To secure a safe highway, and certainly to 
assure erosion control, it is necessary that slopes be flattened 
and that outside water be either diverted or brought onto 
the right of way over a protected area. Ditches must be 
changed into drainageways and designed for a desired 
velocity to prevent scouring and to minimize silting. As the 
velocity of runoff water increases beyond a safe point, the 
drainageway should be widened, not deepened. Flat-bot- 
tom ditches must be used in the place of the V-bottom ditch 
which is more susceptible to erosion. Drainageway eleva- 
tion should be kept high in reference to the center line of 
the highway and designed to allow at least 6in of free 
board, based on the maximum probable rainfall intensity 
of 50-year frequency. Also the drainageway should be kept 
away from the subgrade or base. This is especially true on 
flexible base roads. 

The Soil Conservation Service has offered to cooperate 
with state highway departments in establishing a number 
of highway erosion-control areas in Region 4. The USDA 
Bureau of Public Roads has also displayed an interest in 
such areas, and will approve the expenditure of funds 
through the regular federal aid program in order that this 
work may get under way. 

Highway erosion control areas in Louisiana, Arkansas, 
and Texas, as now outlined, are cooperative projects be- 
tween the So'l Conservation Service and the respective state 
highway departments. The general plan adopted in Region 
4 is for the highway department to furnish materials and 
construct'on machinery, and the Soil Conservation Service 
to furnish supervision and available labor. The plan of 
work is to conduct eros‘on control projects on the represen- 
tative soil types in those regions in the three states where 


(LEFT) EROSION DAMAGE AT OUTLET END OF A ROAD CULVERT. (RIGHT) ROADSIDE DITCH BANK SLOPE TO BE FLATTENED AND VEGETATED 


a 


>. Soli Seanad SE at * NE ee ck eae oe) Bj ht a ae Ng ee PEAS Ree) a ey Sais << wee Lo ae 
ae CS OS Sha Reece: (C Ca aia Oss ere nad soe ee Mappa il tk caliente Stas: =~ 
oe Paieeren = a ra 2 PES ayes. 9 Seana eee se 0 ga et ee ete : pile pier ney ifex 
* eee ee r ¥ oi ohieg |) ae a Ramee : ite, Sabet eae er Peres : aaa I 
fons oe al e oS aan iy ae ase was «ee ae Pe eee ee 7 ing CAR RS egg rey es. : REE 
a 
! ee 
» 
st j 
f 7 
ec 
a 
1, 
S. 
Bt 
in 
1g 
S- 
to 
a- 
or 
e- 
of 
re 
ed 
he 
on 
Mi- 
pe 
he 
ess 
ire 
for 
nis 
ed 
the 
ar- 
ipe 
has . 
na 
of 
| aS 
0) ee So 
a Po 
~ : ‘ 
Ret : = 
= cls aa weatt g ’ Bi ,* a 
= pete, = Pied er ws . % { . * - nie na 3 
j ai Sane e 1 ae”: Cpe 
‘ eco ie Sw! pt PF oi A Rd Se a oo es cn ree oe aoe - F ‘ 
1s ee -? m uy 4 mae one: Pee — < » es = ile =e EF is tas oe Pe. a 
eo Le ee F ey, SOM erg a Fe ge ; 
te ae. emir oll = ‘ ee — Me A eee. ee. FO ee ang = 
oe - MO FO ae ee fe aa ‘eae “a. 8 atte eee a te - ed ee 
nts ee ea a her | a SE Pe 3 Fs ‘ear Ses cy Me a a alme S 
re re eS ores © ie Nef © OS Eee a a 
wie a sips - 6G a a a ° tat * fe Bes aaa + “3 aes ae RS eae ae 
7 i ag Lge ‘ a . OF es Ae ee 24 i ee ees dl ae eo: 
Pe EE + RN aie . af +) Bae OS ree 
gaits. ae # ai Jey See ale Cae ra Sige + be ee TE SS Ss Sn far — see ze 
eer Be = 4 , ett anc Ge eee) y Sp a 2 a. ee Po a a 
(OM |S , i tea oa ee Tae ye . Pee Re. i 6° gi mee 
i a RR, ee ee ee ee ll 
ming te ee in > ae ae ers ONS wide ON IR ae eee 1 ee | | a 
Bm SN 
\ . es , ee ee eee - —ee 
, ne oe  : A ete ee ae I ee ek a "Rigor 
a “a a hen Sy bee ye. a f 1 Cig : ed nee, : ng an _ ik. a 4 Eee, ¢ if Uh ahem gee aes = ~ fom in = de a % ee oy 
= ee ee, ad ree f . ° oe Ramee ee OR Be Bee ae A 
. BO Oe OS 7 al By ON I eee 
vA aa Sr. l(a ee os ee. Ff bs em ae MIR alae ea ce 
py “le Bs ea PN gt cull ai a ihe Se ae ¥. Bi bet Sd See 2 4 OR oe ee ae . 
ee Bi. a ee i | a ce eC ag eS es ae | ES eae ee 
ats nc Sikes rene ie oe 1 ey < ae ae ie Ba! og oe ee a Pee | Sais Te wa 
ee : aA baad i Ss “i ihe mm . Sy a os . ASE ee dias aA Be hoe Seer hae Mele a Be teks e : 
; oe se oa’ eg oe — es b. 0 . Sees 
: Sah fas re ie ii ie 3 a TR ee - Mae as ok ay ¥ f 7 + ate 
RIGA- Ben ee st a. 
P - 
aie tea as ie, ¢ E a TOGO ho: a aa ies te ts “es areas, © a Rl ee ae ee a hes P e i 4 
j © bs, 7S Cp te a Bak 7 Agta eee tee TEE = Soy nT ne 2 0 eae en —— 4 7 
a eam aes Se segue. ee) ee cr ar ee Se: pe 
. eS aera = ae rales aah aS Re iN ie pce A : 
‘ee ste ae ete ats ig So NE am bs eee 2) ae Da eee r } 
as fe ‘aaah ‘ERs: = Resets 5 yt ot aC i) Ss eae ae . 3 
ee hee chee ty a. SRS Re aces Sea sm ae eli re ae wee é may 
‘eaten - = s ay NS os Te ee ee ee i i Sa : 
an Par} as = ae ~ frat Oey Bs. wet, We Se ; vos) ee ee ae ee oe jy Ce hee A 7 ree aay ee 


em 
eee 


os i = : — _— vee ae a 
: : ie 6 ae oa : fs a ee 5 as ae 
170 AGRICULTURAL ENGINEERING APRIL 1937 


highway erosion is a severe problem. It is anticipated that 
the data gathered from these areas will furnish information 
that will be applicable and of practical value in highway 
erosion control work in similar larger areas. 


The projects will be definitely planned before construc- 
tion is started, and numerous methods will be used, in order 
that a final decision may be reached as to the treatment to 
be recommended for areas where conditions are about the 
same. Methods used in carrying out the projects will vary 
in treatment as to the kind of sod, method of revegetation, 
use of topsoil and fertilizers, and use of nurse crops for 
protection of the soil until nature can spread a permanent 
cover of native grasses. Waterways will be designed for 
desired velocity, and unprotected overfalls will be elimi- 
nated. Drainage structures, endangered by encroaching 
gullies, will be protected by the use of vines or mechanical 
means. The use of intercepting terraces, constructed on 
non-erosive grades, will be demonstrated. All ditches ‘will 
be eliminated, even to use of the word itself. ‘“Drainage- 
ways’ and ‘waterways’ will be the terms used. 

One project in Arkansas is located in the Crowley Ridge 
area, along a stretch of highway extending 2.5 mi from the 
city limits of Forrest City. The soils in this region are wind 
blown or loessial and alluvium, and are included in the 
Memphis, Lintonia, Olivier, Lexington, Calhoun and Gre- 
nada series. This area is subject to severe water erosion. 
The subsoil in the region is about 50 per cent as productive 
as the topsoil, which makes it easy to grow vegetation, but 
due to the highly erodible surface and subsoil materials, it is 
very difficult to hold in place until vegetation can be es- 
tablished. An extensive use will be made of the U-type drop 
inlet, which will raise the elevation of the drainageways to 
produce grades not exceeding those of the road. 

Methods used in establishing the Bermuda grass, which 
will serve as a permanent cover, will be varied over the 


project area. On all except the check sections, commercial 
fertilizer will be used with winter cover crops of Abruzzi 
rye, red May wheat, winter turf ‘oats and Italian rye grass. 
These winter nurse crops will be followed, in some sections, 
with a spring cover of hop clover and lespedeza, in order 
to determine whether the native permanent cover will need 
additional protection. The cost of seeding these crops will 
be low, in comparison to sodding, ‘and it is believed that 
economical erosion control can be best obtained by doing 
a small amount of transplanting and allowing nature to 
spread the Bermuda grass to a complete cover under the 
protection of a nurse crop. 


Just how the transplanting of the Bermuda grass should 
be done, amount of fertilizer to be used, and the kind and 
amount of nurse crop necessary will be determined after the 
complete cover is secured. A definite answer will also be 
obtained as to the most economical method of controlling 
erosion by use of vegetation on different slopes, for the 
particular soil type and climatic conditions, and identical 
construction season. 

A detailed record of existing conditions along the dif- 
ferent sections making up the demonstration areas in Arkan- 
sas, has been compiled. The results of the work on each 
section will be compared with the original conditions as 
the projects are inspected periodically during the progress 
of the work and after completion. Data will be obtained 
as to growth of nurse crops, spread measurements of the 
permanent cover, fertilizer injury, if any, an estimation of 
soil loss, and repair work required. In short, these periodic 
reports will include all pertinent data for a complete 
analysis of the projects. With this analysis and final 
recommendations, together with an accurate cost sheet, 
valuable information should be obtained on highway ero- 
sion control that will be of benefit to the highway depart- 
ment and to the public. 


Supplemental Irrigation in Humid Areas 
(Continued from page 168) 


feature. Irrigation equipment of this type has been ob- 
tained for as low as $30 to $40 per acre, including the cost 
of pumping equipment, and, in the case of the eastern 
installation just referred to, the owner estimated that he 
was able to apply a 2-in irrigation for $3 per acre. Two 
or three types of quick-assembling joints are used. At least 
two of these systems use a fishtail rubber gasket to make a 
tight joint, and one uses a ball-and-socket connection. 


Nozzles of the whirling spray type are commonly used, 
and can be obtained in various ranges of coverage, but 
unless the crop requires that the water be broken up into 
very fine droplets, sprinklers of long range are to be pre- 
ferred. Sprinklers with a range as large as 50 ft in radius 
may be used. 


In irrigation of this type sprinklers observed apparently 
had a satisfactory coverage of perhaps 27 or 28-ft radius. 
As the system was being used, every other fitting was plug- 
ged or capped and a sprinkler was attached to every other 
one. As the pipe lengths were 20 ft, the sprinklers were 
placed at 40-ft intervals along the pipe. The farm using 
this outfit had two irrigation units, each consisting of a 
portable two-wheeled pumping outfit on rubber tires, 500 ft 
of 6-in main or header pipe, and 1,000 ft of 4-in distribu- 
tion or sprinkler pipe, and 25 sprinklers. On the day of 
inspection, the outfit was being used in irrigating spinach. 
The distributor pipe with the sprinklers in operation was 


left in one position for two hours and then the engine was 
shut down and the pipe moved to a new and parallel posi- 
tion 60 ft away from the previous one. A moving crew of 
four men carried three lengths of pipe at one time, one 
man being located at each pipe end. This arrangement pro- 
vided a man always in the right position to protect a sprink- 
ler from being dragged on the ground, and also provided a 
man at the end to attend to disconnection from the pipe 
previously used and one at the assembling end for relaying. 
This outfit uses a snap hook connection to prevent the pipes 
blowing apart when pressure is applied to the line. 


This farm operates on two 12-hr shifts but arranges to 
have one crew operate the two units. The owners feel that, 
in a period of continued drought, each unit has a capacity 
of about 35 acres if the outfit is operated 24 hr per day and 
they contemplate returning to the first position to start over 
at the end of a ten-day period. Each unit uses about 2.5 
gal of gasoline per hour. 


This farm is favorably situated for this type of irrigation 
in that it adjoins a river for a considerable distance and, 
furthermore, several creeks run through the place allowing 
opportunities for setting up the equipment. There is a 4-ft 
rise and fall in tide to contend with, but the water is never 
brackish. In most positions where the pumping unit is set, 
a small amount of grading has been necessary to get the 
pipe line up the bank. 
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Preliminary Annual Meeting Program 


meeting of the American Society of 

Agricultural Engineers at the Uni- 
versity of Illino’s are definitely arranged, 
and the meetings and local arrangements 
committees are rapidly rounding out the 
details. 


Registration of early arrivals will begin 
Sunday afternoon June 20. As usual, the 
College Division program is scheduled for 
the first day of the meeting, June 21. 
General sessions will be limited to two 
one and one-half-hour periods starting the 
meetings on Tuesday and Wednesday, June 
22 and 23. Technical division sessions will 
occupy the remainder of those two morn- 
ings and Thursday morning June 24. 


Afternoons have been left open for in- 
dividual contacts, inspection trips, and 
special group meetings. The Annual Din- 
ner is to be held Wednesday evening and 
is to be followed by a dance. Other en- 
tertainment features planned include an 
illustration lecture on Sunday evening. 
a picnic on -Monday evening, an educa- 
tional plow exhibit on Tuesday afternoon, 
and illustrated talks on Tuesday evening. 
Special entertainment is being planned for 
women and children during other hours. 


Education, extension, and research are 
all scheduled for group discussion in the 
College Division session. Curricula, subject 
matter, service courses, summer camps or 
courses, administration, graduate work, 
relations with the Society for the promo- 
tion of Engineering Education, and agri- 
cultural engineering work are to be dis- 
cussed in the opening program devoted to 
education. Agricultural engineering exten- 
sion is to be covered from the angles of 
relation to other extension work, extension 
methods, educating employees of agricul- 
tural engineers, the vocational program, the 
4-H Club program publications, and the 
USDA Bureau of Agricultural Engineer- 
ing. Research consideration will be con- 
centrated on project presentation, gradu- 
ate research, and experiment stations. 


In addition the committee on extension 
and the student group have scheduled 
special sessions to run concurrently during 
a part of the main meeting. 


Tuesday morning’s general session will 
feature formal opening of the meeting, an 
address of welcome, the President's Annual 
Address, and one outside speaker. 


Another outside speaker and the recipi- 
ent of the McCormick Medal Award are 
each to address the general session on 
Wednesday morning. 


G ‘meting plans for the 31st annual 


Technical division programs have been 
built up by the several chairmen and repre- 
sentative groups of members. The Farm 
Structures Division will feature farm hous- 
ing; agricultural engineer’s responsibility 
in the promotion of better farm buildings, 
and papers on individual structural prob- 
lems and developments. 

Power and Machinery Division atten- 
tion is to be centered on “The Farm Trac- 
tor Fuel Problem,” “Quick Attachable and 
Detachable Power Farming Equipment,” 


and “Natural 
Forage Crops.” 

The Rural Electric Division will offer 
sessions on extending electric service in 
rural areas, assisting the farm customer, 
and electric service for the farm family. 

In the Soil and Water Conservation 
Division a wide variety of irrigation, drain- 
age, erosion control and land use prob- 
lems are slated for consideration. 

The Annual Business Meeting of the 
Society is scheduled for 4:00 to 5:00 p.m. 
on Wednesday, June 23. 

Headquarters and registration center for 
the meeting will be in the Women’s Build- 
ing on the University of Illinois Campus. 
Downtown headquarters will be at the Ur- 
bana-Lincoln Hotel. 

Subjects tentatively scheduled in detail 
by days and divisions, are as follows: 


and Artificial Curing of 


Monday, June 21. College Division— 
(1) Discussion of Education—Agricultural 
Engineering Curriculum—Four, Five or Six 
Years, Agricultural Engineering Adminis- 
tration, Subject Matter in the Agricultural 
Engineering Curriculum, Summer Camps 
or Courses, Service Courses in Agricultural 
Engineering—Agricultural and Vocational, 
What are Agricultural Engineers Doing ?, 
Who Does the Agricultural Engineer's 
Work, and SPEE and ASAE. (2) Discus- 
sion of Extension—Extension Work and 
Agricultural Engineering, Extension Meth- 
ods, Educating Employees of Agricultur- 
al Engineers, Vocational Program, 4-H 
Club Program, Publications, and Bureau 
of Agricultural Engineering, USDA. (3) 
Discussion of Research—Project Presenta- 
tion, Graduate Research, and Experiment 
Stations. 


Tuesday, June 22, Farm Structures—(1) 
Design Factors for Small Farm Houses, 
(2) Farm House Design from the Stand- 
point of Architectural Beauty, and (3) 
Use of Insulation Under High Humidity 
Conditions. 

Power and Machinery—The Farm Trac- 
tor Fuel Problem—(1) The Fuel Situa- 
tion from the User’s Standpoint, (2) The 
Tractor Fuel Problem from the Refiner’s 
Viewpoint, and (3) Proposed Standardi- 
zation of Tractor Fuels. 

Rural Electrification—Problems and Pro- 
cedure in extending Electric Service in 
Rural Areas—(1) Helping Farm Pros- 
pects in a State Determine Needs and Pre- 
pare for Electric Service, (2) Analysis of 
Factors Involved in Rural Electric Service, 
(3) Getting Adequate Wiring Installations 
on Farms, and (4) Electrification of Rural 
America—Status and Problems. 

Soil and Water Conservation—(1)_ Irri- 
gation by Sprinkling, (2) The Status of 
Land Drainage in the United States, (3) 
Stream Bank Protection, and (4) A De- 
silting Device for Irrigation Canals. 


Wednesday, June 23. Farm Structures— 
The Agricultural Engineer's Responsibility 
in the Promotion of Better Farm Build- 
ings—(1) Why Have Better Farm Build- 
ings?, (2) Farm Structures Research as a 
Basis for Promotion, (3) Industry’s Con- 


tr:bution to Better Farm Buildings, and 
(4) Organization for the Promotion of 
Better Farm Buildings. 

Power Machinery—Quick Attachable and 
Detachable Power Farming Equipment; or 
(1) Engineering—Management Studies in 
Corn Production, and (2) Proposed Stan- 
dardization of Row Crop Spacing. 

Rural Electrification—Assisting the Farm 
Customer to Enjoy the Benefits from Full 
Use of Electric Service—(1) Successful 
Educational Programs with Farm Groups, 
(2) A Sound Utilization and Load Build- 
ing Activity, (3) A Seasonal Plan for Rural 
Electrification Development, (4) Light— 
Possibilities and Opportunities on the 
Farm, and (5) Economic Justification for 
Electrical Equipment on the Farm. 


Soil and Water Conservation— (1) 
Management and Use of Agricultural 
Lands, (2) Highway Erosion Control 


Problems, (3) Erosion Control Problem of 
the Railways, and (4) Terracing Extension 
Methods in Alabama. 


Thursday, June 24. Farm Structures— 
(1) Heating, Ventilating, and Humidity 
Control in Tobacco-Curing Barns, (2) Re- 
sults of Recent Research in Spontaneous 
Combustion, (3) Utilizing the Structural 
Value of Insulation in Poultry House Con- 
struction, (4) New Developments in 
Roofing Nails, and (5) Progress of the 
Fence Testing Project. 

Power and Machinery Natural and 
Artificial Curing of Forage Crops—(1) 
Forage Curing Problems: A Challenge to 
Engineers, (2) Farm Experience in For- 
age Curing, (3) An Equipment Develop- 
ment for Forage Curing, and (4) A Re- 
view of Recent Progress in Natural and 
Artificial Forage Curing. 

Rural Electrification—What Electric Ser- 
vice Is Doing and what it can do for the 
Farm Family—(1) Electricity and Engi- 
neering Phases of Dairy Farming, (2) 
Electricity and Fruit Farm Operations, (3) 
Electricity and the Farm Home, (4) Elec- 
tricity and Insect Control, (5) Irrigation— 
Crop Insurance, (6) Farm Cold Storages, 
and (7) The Drying of Hay and Other 
Farm Crops. 

Soil and Water Conservation—(1) An 
Extension Program in Soil and Water 
Conservation Work, (2) Special Problems 
Encountered in Soil Conservation Work, 
(3) Results of Experimental Studies in 
Soil Conservation, (4) Terrace Project 
Planning, (5) Studies of Machinery in 
Relation to Erosion Control Work, and 
(6) Mechanical Methods of Water Con- 
servation on Pasture Land. 


“Penn State Farmer’ Features 
Agricultural Engineering 


GRICULTURAL ENGINEERING is featured 
A in the March 1937 issue of the “Penn 
State Farmer,” agricultural college 
student publication. R. U. Blasingame, A. 
W. Clyde, John R. Haswell, L. J. Fletcher, 
G. A. Rietz, Arnold P. Yerkes, and John 
E. Nichols are leading contributors. 
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AGRICULTURAL ENGINEERING 


ASAE Officers for 1937-38 


cers of the American Society of Agri- 

cultural Engineers just held, the new 
officers chosen to take office following the 
arnual meeting of the Society to be held at 
the University of Illinois, Urbana, June 
21-24, are as follows: 

President, Arnold P. Yerkes, editor 
“Tractor Farming,” International Harvester 
Company. 

First Vice-President, F.-C. Fenton, pro- 
fessor of agricultural engineering (head of 
the department), Kansas State College. 


Second Vice-President, E. C. Easter, 


AS a result of the annual election of offi- 


agricultural engineer, Alabama Power Com- 
pany. 

Councilor, C. E. Ramser, senior soil 
conservationist, Soil Conservation Service, 
U. S. Department of Agriculture. 

Raymond Olney, also Secretary of the 
Society, was reelected Treasurer. . 

The new Council of the Society for the 
year 1937-38 will include the above-named 
officers, together with Q. C. Ayres and H. 
B. Walker, councilors; L. F. Livingston, 
senior past-president and R. U. Blasingame. 
junicr past-president. The newly elected 
Nominat'ng Committee of the Society con- 
sists of F. J. Zink, (chairman), E. M. Mer- 
vine, and M. M. Jones. 


SAE Tractor Meeting Features Engines 


OWER plants for agricultural tractors 

from an automot've standpoint will be 

featured in the SAE Tractor Meeting 
to be held in Peoria, Illinois, April 21, 22, 
and 23, at the Hotel Pere Marquette. The 
Society of Automotive Engineers extends a 
cordial invitation to all interested ASAE 
members to attend. 


According to the advance program, papers 
scheduled for the first morning are (1) 
“Crankcase Ventilation and Sludge,”” by W. 
W. Lowther, and (2) “Effect of Addition 
Agents in Lubricating Oil on Piston and 
Ring Performance,” by C. M. Larson. 


A luncheon as guests of the Caterpillar 
Tractor Company is scheduled for 1:00 
p.m., and the afternoon is given to an in- 


Washington 


spection of the Company's plant and field 
demonstrations. 

Papers on Thursday morning’s schedule 
are (1) “Diesel Engines for Agricultural 
Purposes,” by M. J. Murphy, and (2) 
“Fuel Injection Equipment,’ by H. C. Ed- 
wards. The Caterpillar plant visit and field 
demonstration is to be continued in the 
afternoon. 

Friday morning papers will be (1) ‘‘Re- 
sistance Electric Welding,” by E. A. Mal- 
lett, and (2) “Some Factors Affecting 
Design and Performance of Diesel Fuel 
Injection Equipment,” by G. C. Riegel. A 
paper on “Servicing of Multi-Cylinder 
Diesel Engines,” by R. J. Kretz, is scheduled 
for the afternoon, in addition to a short 
tractor activity business session. 


News Letter 


from AMERICAN ENGINEERING COUNCIL 


UBLIC Works Administration figures 
P having to do with work completed or 

being done with PWA assistance on ir- 
rigation, power, nav'gation, flood control, 
and all water supply for domestic and indu;- 
trial purposes are enormous. They claim 
that the greatest water impcundment pro- 
gram in the world’s history is being carried 
out in the United States through the PWA. 
All of the watcr held at one time in dams 
and reservoirs under this program would 
“cover the state of Penns lvania with two 
feet of water, with enough left over for a 
few good sized lakes,” or “supply New 
York City for sixty-two years with sufh- 
cient water for its requrements for wash- 
ing, drinking, and industrial use,’ or “float 
1,078,431 vessels the size of the British 
ship Queen Mary.” It is estimated that the 
United States is about to impound 22 tril- 
lion gallons of water in places where it is 
thought to be most likely to serve the 
greatest number of people. 


Army engineers and PYVA officials are 
proud of the protection afforded the lower 
Mississippi Valley by levees, revetments, 
and permeable dikes; and feel tnat the 
recent prevention of floods in that area 
justifies the PWA allotment of $44,000,- 
000. Altogether the PWA is reported to 
have allotted mcre than $250 000,000 to- 
werd the construction of dams and reser- 
vo'rs and otherwise safeguarding waterways 
in the valley of the Mississippi and its 
tributaries. Every project which has reached 
the completion stage is reported to have 
successfully withstood the raging currents 
of recent weeks and to have prevented the 


loss of many lives and millions of dollars 
in property. 

Frevention of the repetition of great 
focd losses presents a problem which engi- 
neers may well consider in connection with 
a new coordinated public works policy and 
a national water program recommended to 
the President by the National Resources 
Committee in December 1936, and recently 
transmitted to the Congress. It is an engi- 
neering problem of national scope likely to 
have serious consideration and to involve 
enormous sums of public funds. 


* * * 


Public Works Administration now offi- 
cially claims to have created 2.5 times more 
work in private industries supplying build- 
ing materials than in the building trades 
and construction labor on the site. They 
are supported by the results of a two-year 
study by the Bureau of Labor Statistics 
which fixes 2.5 to 1 as the correct ratio. 
Against 505,751,800 man-hours on the site, 
PWA projects have also provided 1,264,- 
379,500 man-hours in forests, mines, mills, 
factories, and transportation. These are 
average figures. On power plants, for in- 
stance, the ratio is reperted to be 4.4 to 1. 

Of the total man-hours referred to above, 


ASAE Meetings Calendar 


June 21 to 24, 1937—Annual meeting 
of the Society—University of Illinois, 
Urbana-Champaign 
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the housing division created 9,800,000; the 
non-federal program, 505,751,800; and the 
federal program 726,263,000. If all of 
these figures should be made to carry the 
2.5 ratio which the Bureau of Labor Sta- 
tistics has reported, statisticians say that the 
total direct and indirect man-hours for all 
PWA programs would probably exceed 
4.25 billions. None of these statistics con- 
siders the “secondary indirect’? work cre- 
ated by the Public Works Administration. 

An interesting byproduct of this study, 
which included contacts with more than 
40,000 contractors and subcontractors, are 
other ratios and unit cost figures. Approxi- 
mately 6 tons of basic materials are re- 
quired for each ton of finished steel and, 
in addition to the 23 man-hours created in 
the extraction and transportation of the 
basic commodities, fabrication requires 
from 6 to 58 hours of labor per ton, de- 
pending upon the type of production. 
Cement production uses 126.3 man-hours 
per 100 barrels. 

An additional large amount of “behind 
the lines’ employment in production of 
consumers’ goods could not be included in 
these calculations. Such employment came 
from the manufacture of clothing, food, 
and other consumers’ goods required by 
those people employed on construction sites 
or in material production. The increased 
volume of such work was not calculated by 
the Bureau of Labor Statistics, but the so- 
called secondary effects involving the stimu- 
lation of industries and professions supply- 
ing consumers’ goods and services, result- 
ing from the increased buying power of 
reemployed workers, obviously is extensive. 


Personals 


Edwin K. Bonner, Jr., has just become 
associated with A. B. Farquhar Company, 
York, Pennsylvania, and is working on the 
design of farm machinery. He was former- 
ly a designer with John Deere Plow 
Works. 


G. B. Hanson has been appointed agri- 
cultural engineer on the staff of the Cement 
Products Bureau, Portland Cement Associa- 
tion, Chicago, to be in charge of work 
seeking to contribute to the solution of 
problems in connection with practical and 
up-to-date farm uses of concrete. He was 
more recently a project engineer for the 
Resettlement Administration. 


M. R. Lewis, irrigation engineer, Bureau 
of Agricultural Engineering, U. S. Depart- 
ment of Agriculture, has been assigned 
temporarily to assist in the organization of 
a state water conservation commission for 
North Dakota whose function it will be to 
investigate and construct irrigation and 
other conservation frojects in the state. 


Henry N. Luebcke has been appointed 
assistant engineering aide in the USDA 
Bureau of Agricultural Engineering, and 
will be stationed at Bowling Green, Ohio. 
He was formerly junior agricultural engi- 
necr in the Soil Conservation Service. 


George R. Shier is now engaged with 
the division of structures of the USDA 
Bureau of Agricultural Engineering, and is 
located at Ohio State University, Colum- 
bus, Ohio. 
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Necrology 


Davip LERoy YARNELL, senior drainage 
engineer, U. S. Bureau of Agricultural 
Engineering, passed away suddenly at his 
home, Iowa City, lowa, on March 9, 1937. 

Born and educated in Iowa, and holding 
degrees from Iowa State College and the 
University of Iowa, Mr. Yarnell spent the 
early years of his professional life acquir- 
ing in the field a firm foundation upon 
which to build a lasting reputation in his 
chosen profession of hydraulic engineering. 
Starting work with the Department of Agri- 
culture in 1909, he devoted seven years to 
special investigations and surveys of drain- 
age and flood control projects in various 
sections of the country. In 1916 and 1917 
his experiments, conducted at Arlington, 
Virginia, on the flow of water in drain 
tile, foretold the work which was to bring 
to him world-wide recognition in experi- 
mental hydraulics. More than 800 distinct 
tests were carried on with an unrelaxed 
attention to detail which characterized all 
of his work. No other work on this sub- 
ject has commanded greater confidence 
from hydraulic engineers. 

In 1922 Mr. Yarnell was placed in 
charge of hydraulic investigations at the 
hydraulic laboratory at the University of 
lowa, the work being carried on under co- 
operative agreement between the Bureau 
of Agricultural Engineering and the Uni- 
versity. His first major investigation under 
this assignment dealt with flow of water 
through culverts. In a two-year period, 3300 
tests of culverts ranging in size from 12 in 
in diameter to 4 ft square were conducted at 
the laboratory. This study has been acclaim- 
ed by engineers in all parts of the world. 

In 1929 he made tests by means of 
models to determine the benefits of pro- 
posed cutoffs on the Des Moines River at 
Ottumwa, Iowa. This study was probably 
the first attempt in the United States to 
determine in advance of actual field con- 
struction the benefits to be derived from 
straightening rivers. Mr. Yarnell was among 
the first of American engineers to recog- 
nize the value of river model studies, 
which have since been accepted as a neces- 
sary part of virtually every major hydrau- 
lic engineering project in America. 

In 1933 the American Society of Civil 
Engineers conferred upon Mr. Yarnell the 
James R. Croes medal for a paper, entitled 
“The Effect of Turbulence on the Regis- 
tration of Current Meters,’ which he pre- 
pared in collaboration with the late Prof. 
F. A. Nagler. 

Mr. Yarnell was the author of a bulletin 
on rainfall frequency-intensity data, pub- 
lished in 1935, in which he made an analy- 
sis of 28,077 rainstorms representing the 
combined record of every weather bureau 
station equipped with automatic raingage, 
in the continental United States, from its 
beginning to the end of 1933. He showed 
exceptional patience in his analysis of this 
staggering tangle of statistical data, and 
brought usable order out of it. 

More than 25 papers and bulletins are 
directly credited to his authorship. Count- 
less others bear acknowledgment to him 
fer his kindly interest and assistance. To 
his co-workers and to young men entering 
upon the study of engineering he gave 
most generously of his wealth of knowl- 
edge and professional experience. His sup- 
port of the Iowa hydraulic laboratory dur- 
ing its early years was a large factor in its 
rapid development and his use of graduate 
students as his assistants was extremely 
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beneficial to scores of young men in en- 
abling them to continue their studies while 
gaining practical experience in hydraulic 
engineering. 

A sensitive man, courteous, mild-man- 
nered, and retiring, “Dave’’ Yarnell was 
genuinely loved by those who came to 
know him well, and was held in high esteem 
by all those who made his acquaintance. 

On August 24, 1914, Mr. Yarnell mar- 
ried Miss Alice Lee Roche of Washington, 
D. C. He is survived by his widow; two 
sisters, Mrs. W. P. Bair of Des Moines, 
Iowa, and Mrs. Henry Weber of Pasa- 
dena, Calif.; and two brothers, Admiral 
Harry E. Yernell, U. S. N., Commander of 
the Asiatic Fleet, and Ross Yarnell Shear- 
on of Fergus Falls, Minn. Mr. Yarnell 
was a member of the American Society of 
Civil Engineers, the American Society of 
Agricultural Engineers, lowa Engineering 
Society, Tau Beta Pi, Sigma Xi, and other 
scientific and professional organizations. 

* * * 

Morris CoTGROVE BErTs passed away at 
his home, 437 Cedar St., N. W., Tacoma 
Park, D. C., on December 22, 1936, at the 
age of 61, after an extended illness. Mr. 
Betts was born at Cincinnati, Ohio, on 
January 24, 1875. After completing his 
professional training at the School of 
Architecture of the University of Pennsyl- 
vania, he practiced with three leading archi- 
tects in Philadelphia. Then he joined the 
staff of the “Ladies’ Home Journal” as 
architectural editor. This led him to an 
interest in farm structures and a connection 
with the U. S. Department of Agriculture 
in 1914, where he conducted research in 
many phases of farm-buildings design and 
construction. When the Bureau of Agri- 
cultural Engineering was established in 
July, 1931, Mr. Betts was put in charge 
of the Division of Plans and Service. 
Under his direction were prepared a num- 
ber of publications dealing with various 
problems of farm buildings, and designs 
of laboratory and service buildings at many 
Government field stations, including Ar- 
lington, Virginia; Beltsville, Maryland; 
Government Island, California; Portland, 
Oregon; Vancouver, Washington; and Og- 
den, Utah. During the World War he 
was detailed for service with the War In- 
dustries Board, where he assisted Bernard 
M. Baruch in preparing plans for emerg- 
ency construction of small houses. He 
retired from active work in February 1936. 
He became a member of the ASAE in 
1923. Survivors are Mrs. Helen Penning- 
ton Betts; a daughter, Mrs. Robert C. EI- 
derfield, of Dobbs Ferry, N. Y.; a son, 
John M. C. Betts of Cambridge, Mass.; 
and a sister, Miss Alice C. Betts of Cin- 
cinnati, Ohio. 


Applicants for Membership _ 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
March issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send infor- 
mation relative to applicants for consideration 
of the Council prior to election. 


Rollie N. Blancett, junior civil engineer, 
Bureau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) Cal- 
houn, Ky. 

John H. Burgess, junior civil engineer, 
Bureau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) Mis- 
souri Valley, Iowa. 


Robin H. Burnette, junior agricultural 


engineering aide, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
ECW-20, Ramseur, N. C. : 

Joseph W. Burton, camp engineer, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) Damascus, Ark. 

Stanley A. Collins, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Eldora, 
Iowa. 

Oliver C. Cope, engineering aide, Bureau 
of Agricultural Engineering, U. S$. Depart- 
ment of Agriculture. (Mail) 605 S. Fifth 
St., Watseka, Ill. 

John C. Cotton, junior engineer, Bureau 
of Agricultural Engineering, U. S. Depart- 
ment of Agriculture. (Mail) Beltsville, Mc. 

Roy D. Crist, junior soil surveyor, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) RFD No. 2, Brewster, 
Kans. 

Lawrence B. Dankbar, assistant engineer- 
ing aide, Bureau of Agricultural Engineer- 
ing, U. S. Department of Agriculture. 
(Mail) Camp D-1, Canton, Mo. 

Arnold M. Davis, associate agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) N. P. 
Anderson Bldg., Fort Worth, Tex. 

Harry G. Davis, director of research, 
Farm Equipment Institute, 608 S. Dearborn 
St., Chicago, Ill. 

Robert M. Dill, sales and service depart- 
ment, John Deere Harvester Works, East 
Moline, Ill. (Mail) 539 17th Ave. 

J. P. Distler, manager of sales, wire di- 
vision, Republic Steel Corporation, 7850 S. 
Chicago Ave., Chicago, IIl. 

H. M. Ellis, extension agricultural engi- 
neer, North Carolina State College, Ra- 
leigh, N. C. (Mail) Box 5157, State Col- 
lege Station. 

R. L. Farmer, underengineering aide, Re- 
settlement Administration. (Mail) Box 181, 
Enterprise, Ala. 

J. Ivan Fredregill, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) 610 
Washington Ave., Red Oak, Iowa. 

Herbert D. Fritz, assistant drainage engi- 
neer, Bureau of Agricultural Engineering, 
U. S. Department of Agriculture. (Mail) 
University of Illinois, Urbana, IIl. 

Elmer W. Gain, administrative engineer- 
ing assistant, Bureau of Agricultural Engi- 
neering, U.S. Department of Agriculture. 
(Mail) Box 755, Milwaukee, Wis. 

Merrill L. Garden, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Center- 
ville, Iowa. 

Bernard K. Geraghty, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) 301 
East Main St., Council Grove, Kans. 

George W. Gosline, project manager, 
Soil Conservation Service, U. S. Depart- 
ment of Agriculture. (Mail) 213 Main St., 
Watsonville, Calif. 

Carl V. Gragg, assistant district mana- 
ger, Soil Conservation Service, U. S. De- 
partmert of Agriculture. (Mail) 213 Main 
St., Watsonville, Calif. 

John H. Greene, junior agricu'tural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Hayne- 
ville, Ala. 

W. W. Hair, Jr., assistant agricultural 
engineer, Soil Conservation Service. U. S. 
Department of Agriculture. (Mail) Box 81, 
Garland, Tex. 

Edwin L. Hansen, ass'stant in agricul- 
tural engineering, agricultural engineering 
department, University of Illinois, Urbana, 
Ill (Continued on page 176) 
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George Von Deylen George Wiemken 


SELL 17 TRACTORS IN 60 DAYS. Von Deylen & Wiemken, tractor 
dealers of Napoleon, Ohio, who sold only 2 tractors in the same 
period the year ‘before, say: “We wouldn’t have made the sales 
without the demonstration of high compression performance, prov- 
ing that it gives a lot more power and uses less fuel in comparison to 
the amount of work done.” Ray Godfried, of the Hixon-Peterson 
Lumber Co., Monroe, Mich., who sold 23 tractors their first year 
in the business, says: “There is no competition when you demon- 
strate high compression. We know that the better performance 
and better economy of high compression engines are a major factor 
in our sales success. We expect to double our sales this year.” 


“SAVES 10 GALLONS OF GAS A DAY,” say Melvin and 
Arthur Sondreal, of Reynolds, N. D., describing their experi- 
ence with their new high compression Minneapolis-Moline 
KTA. Adds Melvin: “Last year I used a big 4-plow tractor. 
It jused about 40 gallons of gasoline a day, running my sepa- 
rator. This year the high compression M-M used only 30 gal- 


lons a day and it shows just as much power on the belt. The 
gasoline is regular grade, containing lead tetraethyl.” 


“OFTEN COVERS 25 ACRES A DAY,” says Edwin H. King, (below) of Orient 
Point, N. Y., speaking of his new high compression Cletrac “E.” “It’s 
the fastest working tractor I've owned. It gets all the power out of 
gasoline—has so much power, in fact, that all hands would rather work 
it than any of my other tractors.” 
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A quick picture of the spreading popularity 
of high compression tractors and good 


IRECT from farms and small towns, these pictures and 
statements bring you first-hand news of the growing 
enthusiasm for high compression tractors and regular grade 
gasoline on the farms of America. 

Farmers in all sections of the country welcome the added 
power, fuel economy, faster work, and elimination of oil 
dilution. Here are results in actual farm use: A farmer in 
North Dakota reports a saving of 10 gallons of gasoline 
A DAY! Another from Illinois now uses four plows on his 
tractor instead of three. Another from Arizona uses only 
one-half gallon of gasoline per acre for cultivating. 

Additional proof is the increased sales of tractor dealers 
who feature high compression. A Michigan tractor dealer 
sells 23 high compression tractors his first year in the busi- 
ness. An Ohio firm sells 17 tractors in 60 days. 

Such cases are typical of thousands of farmers and dealers, 
who have proved that a new high compression tractor, or 
an old tractor changed to high compression and regular 
grade gasoline, gives more belt power, greatly increases 
drawbar horsepower, gets work done faster, and cuts down 
repairs and costly time losses. 

The Research Laboratories of the Ethyl Gasoline Corpo- 
ration are cooperating in the development of high com- 
pression tractor engines designed to take full advantage of 
good regular grade gasoline. Opportunities for cooperation 
in further work of this sort will be welcomed. Ethyl Gasoline 
Corporation, Chrysler Building, New York, manufacturers 
of anti-knock fluids for regular and premium gasolines. 


CONDITIONS OF TEST 
Gasoline Distillate 
Engine speed . 1250 RPM 1250 RPM 


Carburetor setting 


Maximum economy 
Spark setting 


Maximum power or incipient 
knock on 70 octane gasoline 
Cold Hot 
6.14 to 1- 4.32 to 1 


Maximum economy 


Manifold heat 
Compression ratio: 


SEE HOW GREATLY HORSEPOWER INCREASES... . HOW FUEL CON- 
SUMPTION GOES DOWN when atractor burns a regular grade gasoline 
ina high compression engine, instead of distillate in a low compression 
engine. In the graph to the right, the broken lines represent the 
low compression engine burning distillate (with required hot mani- 
fold), and the solid lines the high compression engine burning gasoline. 


Maximum power or incipient 
knock on 45 octane distillate 


gasoline in U. S. farming today 


“USED ONLY % A GALLON OF 
GASOLINE PER ACRE” says C. E. 


McDonald of Glendale, Ariz., “when 
I cultivated 25 acres of lettucea day, 
using 18 cultivating tools on my high 
compression Oliver tractor.” 
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PULLS 4 PLOWS wWiTH 
“3-PLOW” TRACTOR. George 
Dauberman of Maple Park, 
Tll., got 25% more work out 
of ed gallon of gasoline, 
when he installed a high com- 
pression head on his new 
Minneapolis-Moline KTA. 
“With low compression this 
tractor plows 2 acres an hour 
with a 3-bottom plow. With 
high compression it plows 2.66 
acres an hour with a 4-bottom 
plow—yet the fuel consump- 
tion of the high compression 
job is no more than that of 
the low compression job.” 
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Applicants for Membership 
(Continued from page 173) 


David H. Harker, extension drainage 
specialist, agricultural extension service, 
Purdue University, Lafayette, Ind. (Mail) 
New Agricultural Engineering Building. 

R. W. Hautzenroeder, chief engineer, 
tractor division, The Fate-Root-Heath Co. 
(Mail) 291 W. 3d St. Mansfield, Ohio. 

Earl A. Iliff, superintendent of projects 
(CCC Camp D-3) Bureau of Agricultural 
Engineering, U. S. Department of Agricul- 
ture. (Mail) CCC Camp D-3, Bancroft, 
Iowa. 

Clavk E. Jacoby, drainage engineer, Bu- 
reau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) 6215 
Summit St., Kansas City, Mo. 


D. E. Jones, assistant rural electrification 
extension specialist, North Carolina State 
College, Raleigh, N. C. (Mail) 318 Ricks 
Hall, State College Station. 

Edwin R. Kinnear, agricultural engineer, 
Soil Conservation Service, U. S. Depart- 
ment of Agriculture.(Mail) Burlington, Vt. 

Homer W. Krattly, junior civil engineer, 
U. S. Engineer Department. (Mail) Box 
63, Rockport, Mo. 

Edwin A. Krekow, junior civil engineer, 
Bureau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) Ban- 
croft, Iowa. 

John W. Kubhnel, assistant civil engi- 
neer, Bureau of Agricultural Engineering, 
U. S. Department of Agriculture. (Mail) 
Department of agricultural engineering, 
Purdue University, Lafayette, Ind. 

George T. Latimer, CCC drainage camp 
superintendent, Bureau of. Agricultural Engi- 
neering, U. S. Department of Agriculture. 
(Mail) CCC Camp D-2-IIl., Gilman, Ill. 

Eugene W. McGaan, assistant engineer, 
(Drainage Camp D-2), Bureau of Agri- 
cultural Engineering, U. S. Department of 
Agriculture.(Mail) Camp D-2, Gilman, Ill. 

John E. Nelson, camp superintendent, 
Soil Conservation Service, U. S. Depart- 
ment of Agriculture. (Mail) Camp SCS-3, 
Wrightstown, N. J. 

J. R. Oliver, junior agricultura! engineer, 
Soil Conservation Service, U. §. Depart- 
ment of Agriculture. (Mail) 621 N. 1st 
St., Winterset, Iowa. 

John T. Olsen, assistant drainage engi- 
neer, Bureau of Agricultural Engineering, 
U. S. Department of Agriculture, Wash- 
ington, D. C. 

James J. Pellett, Soil Conservation Ser- 
vice, U. S. Department of Agriculture. 
(Mail) Gallupville, N. Y. 

Harry E. Reddick, regional conservator, 
Soil Conservation Service, U. §. Depart- 
ment of Agriculture. (Mail) Santa Paula, 
Calif. 

McLemore Roberts, associate agricultural 
engineer, Soil Conservation Service. U. S. 
Department of Agriculture. (Mail) RFD 
No. 1, Jackson, Tenn. 

Daniel E. Salsbery, senior agricultural 
engineering aide, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
Box 177, Torrington, Wyo. 

Richard C. Stewart, camp engineer, Bu- 
reau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) Cyn- 
thiana, Ind. 

Ivan W. Weckel, Soil Conservation Ser- 
vice, U. S. Department of Agriculture. 
(Mail) Box 170, Condon, Ore. 

Charles R. Wood, junior civil engineer, 
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Bureau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) 612 N. 
cd St, Clear Lake, Iowa. , 


TRANSFER OF GRADE 


Walter D. Hemker, agricultural engi- 
neer, rural electrification department, West- 
inghouse Electric & Manufacturing Co., 


APRIL 1937 


East Pittsburgh, Pa. (Junior to Member) 

C. N. Hinkle, tractor representative, 
technical department, Standard Oil Co. 
(Mail) 644 S. 21st St., Maywood, Ill. (As- 
sociate to Member) 

John A. Scholten, research engineer, 
USDA Forest Products Laboratory, Madi- 
son, Wis. (Junior to Member) 


Student Branch News 


Oregon Student Branch 


OWARD FUJII, of Nampa, Idaho, 
H was elected president for the fall 

term. Carl Chase and Howard Fujii, 
our representatives to the ASAE annual 
meeting last June, gave accounts of their 
trip and of the meeting at Estes Park, at 
our October meeting. 

Carl Chase, of Nampa, Idaho, was elected 
president for the winter term. H. G. Davis, 
director of research of the Farm Equip- 
ment Institute, addressed the Branch on 
February 3, giving a review of develop- 
ments in farm machinery. 

C. C. Johnson, director in charge of the 
agricultural engineering phase of soil con- 
servation work in the Pacific northwest, 
addressed the Branch on February 24, giv- 
ing a summary of various papers presented 
at the winter meeting of the ASAE in 
Chicago. 

Edwin Stastny of Malin, Oregon, was 
elected president for the spring term. Prof. 
W. J. Gilmore, head of our agricultural 
engineering department, at our March meet- 
ing gave highlights of his trip to Europe 
last November and December. 

This year we have sent in annual dues 
to ASAE covering membership for 100 per 
cent of the students majoring in agricul- 
tural engineering at Oregon State College. 

Branch members pulled 200 apple trees 
for a farmer one week-end in January with 
the diesel tractor, loaned to the school 
through courtesy of the Caterpillar Tractor 
Company. 

The first of February snow covered the 
streets to a depth of 22 inches and mem- 
bers of the Branch worked two days and a 
night, with the tractor and a terracer, 
cleaning snow off the streets on the campus 
and in Corvallis. 

Members contributed half the articles in 
the current issue of the Agricultural Jour- 
nal, which features agricultural engineering. 

Plans are under way for the Branch to 
attend the ASAE annual meeting this com- 


ing June, at Urbana, Ill—Gerald R. Ku- 
bin, Scribe. 


* * * 


North Dakota Student Branch 


TUDENTS in agricultural engineering 
S at the North Dakota Agricultural Col- 

lege have recently organized a Student 
Branch of the American Society of Agri- 
cultural Engineers. Fourteen are included 
on the membership roll, Kirk Crawford is 
president; Frank Sorenson, vice-president; 
and Phil Hodgson, secretary-treasurer. Prof. 
H. F. McColly is our faculty adviser. To 
date, five meetings have been held. 

On January 7, J. G. Haney of the Inter- 
national Harvester Company gave an inter- 
esting talk on ‘Soil and Water Conservation 
in the Northwest.” Films were also shown. 
The meeting was well attended by students, 
faculty members, and visitors from down- 


town. At our meeting held on February 11, 
Prof. McColly discussed the winter meeting 
of the American Society of Agricultural 
Engineers, in Chicago last December. On 
February 25 Leo Holman, extension agri- 
cultural engineer, gave an illustrated lecture 
on “Rural Electrification.” Films for this 
occasion were secured from the Rural Elec- 
trification Administration at Washington, 
D. C. At our last meeting held March 2, 
Mr. Lynch, of the Goodyear Tire and Rub- 
ber Company branch in Fargo, showed 
films illustrating the use of rubber tires on 
tractors and implements. Following the 
showing of the films, Mr. Lynch led a gen- 
eral discussion on agricultural tires. 

Plans are being made for more programs 
in the future, as well as participation in 
the annual “Engineers Day’ on the campus 
this spring. It is hoped that a real live 
Branch can be maintained at the North 
Dakota Agricultural College—Kirk Craw- 
ford, President. 


* * * 


Missouri Student Branch 


N January 12, two motion picture 
O films on the Panama Canal were 
shown. Officers elected for the sec- 
ond semester were president, Joe Park; 
vice-president, Vernon Wood; and secreta- 
ry, treasurer and scribe, Herman J. Hall. 
On February 9, films were shown on 
“The Science of Soil Formation,’’ and 
“Routes to California.” Plans for Branch 
activities during St. Pat’s Week were dis- 
cussed. 

A committee consisting of Joe Park, 
Norman Teeter, and Charles Timm was 
appointed at the meeting on February 23 
to plan a program for St. Pat’s week. Sev- 
eral films furnished by the Minneapolis- 
Moline Power Implement Company were 
shown. 

At the meeting March 9 a committee 
consisting of Bob Sydner and J. S. Mc- 
Kibben was appointed to keep a record of 
club activities and to make a report at the 
end of the semester. Webb Clark spoke on 
the artificial curing of hay, and Bill Mc- 
Creery on the practicability of wind electric 
plants on Missouri farms. 

March 18 and 19 an engineering exhibit 
was held, in which each department of 
engineering sponsored an exhibit of labora- 
tory stunts and equipment and industrial 
machinery, in the new engineering labora- 
tories, during St. Pat’s week. 

The Agricultural Engineer's exhibit in- 
cluded (1) miniature models of modern 
farm machinery in motion, (2) the 
Wooley terracer, (3) a corn planter oper- 
ated by electric motor, (4) a binder head 
(slow motion), (5) a modern tractor with 
attached cultivator, and (6) an electric 
fence. 

At the March 23 meeting two films 
were shown, “Romance of the Reaper’ 
and “Inconveniences of Farming.’’—Her- 
man J. Hall, Scribe. 
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Today, agricultural machinery 

must travel over hill and dale at 
high speeds. Operate continuously for 
long periods. 


Under these conditions shocks and 
impacts are more violent. Stress, fa- 
tigue and wear tremendously increased. 


Manufacturers realize that the sim- 
pler metals of the pre-tractor era can 
not stand this gruelling punishment 
and more and more machinery build- 
ers are turning to the alloys of Nickel. 
The superior mechanical properties 
of the Nickel Alloy Steels, their nota- 
ble toughness and resistance to fatigue 
and wear, may be depended upon to 
increase the reliability of scores of 
highly stressed parts and step up their 
service life. 


In applications suitable for the use 
of cast iron, Nickel Cast Iron provides 
materially increased hardness, tough- 
ness and strength. Our engineers will 
be glad to consult with you at any time 
and to recommend suitable applica- 
tions and compositions. 
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Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 


ALLEL 


AiR CONDITIONING BY THE SUN, W. P. Green. Mech. Engin. 
{New York}, 58 (1936), No. 6, pp. 369-371. Studies conducted 
at the University of Florida on the possibility of using solar energy 
for air conditioning in Florida are briefly reported. 

In order to secure definite information as to how much heat 
can be expected from a square foot of Florida sunlighted area, a 
parabolic-trough or cylinder-type heater was built and mounted 
upon the root of the engineering shops at the University of Flori- 
da. The reflector has a length of 3 ft and a width of 4 ft and is 
enclosed in a sheet metal case insulated inside with a single 
thickness of celotex. The reflector material is a thin sheet of 
nickel-plated zinc. The top of the reflector case is covered with 
ordinary window glass. The collector is turned about an axis, 
parallel to the earth’s axis of rotation, by a system of weights and 
is timed by two alarm clock motors so as to be facing the sun 
continually. At the focus of the reflector inside its case there is 
a 2-in round iron pipe which has inside of it a 1.25-in pipe. 
Water circulates by gravity between the two pipes and is heated 
by the sun’s rays which the reflector concentrates upon the pipe. 
Provision is made for measuring the quantity of water circulating 
and the temperature rise. 


Results obtained during runs in November, 1934 and 1935, 
showed as high as 128 Btu per square foot per hour of sunshine 
collected was possible with this simple type of construction. Radi- 
ation losses being less will tend to increase this value during the 
summer, although the increase in the humidity of the air during 
the summer cuts down the atmospheric transmission of solar 
energy. Operating temperatures as high as 220F (degrees Fah- 
renheit) were readily obtainable, the aforementioned test being 
run at 210 F. When filled with water and with all outlets closed 
the steam pressure rose to 50 lb per square-inch-gage, indicating 
a temperature in the absorber of approximately 300 F. The ratio 
of the area of sunshine collected (concentration ratio) to the area 
of the absorbing surface in this collector is approximately 6.5 : 1. 
Since it is desirable to reach the temperature of 250 F in operation 
and above 300 F as a maximum, the concentration ratio should be 
increased to about 11:1. This will also increase the operating 
efficiency of the unit, since the radiating surface of the absorber 
will be decreased and therefore both radiation and convection 
losses from this surface cut down. 


The requirements for a solar energy refrigeration plant are 
briefly outlined, it being concluded that a reflector surface collect- 
ing 360 sqft of sunshine per ton of refrigeration is indicated. To 
take care of losses this should be increased to 400 sq ft. 


Provision for storing the heat collected, or a part of it, so that 
the plant could remain in operation during cloudy periods and for 
at least 3 hr after sunset will mean the storing of hot water or 
some other heated medium in sufficient quantities to furnish the 
reserve heat necessary for efficient operation. Insulated storage 
tanks will make this feasible. The storage of water at a maximum 
pressure of 80 lb per square-inch-gage is recommended. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE IDAHO 
SraTion, H. Beresford. Idaho Sta. Bul. 220 (1936), pp. 12-16, 
fig. 1. The progress results are briefly presented of investigations 
on irrigation, drainage and land development; new types of farm 
machinery, including the small-size, high-speed, all-crop combine 
and plow attachments for pea weevil control; methods of utiliza- 
tion of waste and surplus farm products; power and labor utiliza- 
tion in Idaho creameries; dairy barn ventilation; and rural electri- 
fication. 


CETANE RATING OF DiksEL FueEts, P. H. Schweitzer and T. 
B. Hetzel. SAE [Soc. Automotive Engin.} Jour., 38 (1936), No. 5, 
Trans., pp. 206-214, figs. 10. In the testing method described in 
this paper, a contribution from Pennsylvania State College, the 
moment of ignition is determined by a mechanism consisting of a 
diaphragm in the cylinder head, a phonograph pick-up, a short 
stiff wire transmitting the motion of the diaphragm to the pick-up, 
a thyratron relay, and a neon lamp protractor. When ignition oc- 
curs in the cylinder the flexing velocity of the diaphragm is sufh- 
ciently high so that the voltage generated in the coil of the pick- 


SO mn nn nn 
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up trips the thyratron tube and permits a high-tension condenser 
discharge to be sent through the neon lamp, which by its flashes 
then indicates the time of ignition. 


Because of the absence of friction and arcing the action of the 
pick-up is more regular than that of a bouncing pin. A similar 
pick-up is used for indicating injection timing. Using this apparatus 
and the fixed-ignition-lag method, the Diesel fuel testing in the 
CFR engine has been so simplified that seven to eight fuels can be 
tested in an hour with a high degree of reproductibility. 


Empirical ratings such as aniline point, Diesel index, viscosity- 
gravity index and viscosity-slope index were applied to 19 fuels 
and none of them was found to offer a perfect substitute for engine 
testing. Some can, however, be recommended for approximate 
rating. 

Combustion knock was found to decrease only slightly when the 
cetane number of the fuel exceeded 55. Cathode-ray oscillograms 
would indicate that the knock follows the maximum rate of pres- 
sure rise more than the ignition lag. 


FERTILIZER PLACEMENT FOR CANNERY Pkas, C. B. Sayre and 
G. A. Cumings. New York State Sta. Bul. 659 (1936), pp. 30, 
figs. 9. In cooperative experiments conducted by the station and 
the U. S. Department of Agriculture and extending over a period 
of 3yr it was found that applying fertilizer in contact with pea 
seed reduces yields, whereas the same amount of fertilizer applied 
separately from the seed will increase the yield. Since the type of 
drills used commonly in the State distribute seed and fertilizer at 
one operation, an attachment for a grain drill was devised by 
means of which fertilizer and seed may be sown in one operation, 
but with the fertilizer so placed as not to injure the seed. Illus. 
trations and descriptions of the device are presented so that 
growers and manufacturers may devise effective machinery. 


Based on 1 year’s results, the authors report that superphos- 
phate alone produced a more economical gain than an equal 
amount of phosphoric acid in a 4-16-4 formula. Placement of the 
fertilizer 2.5 in to the side and 1 in lower than the seed proved 
particularly effective. When the distance was increased to 3.5 in 
much of the stimulus was lost. Up to the maximum amount used. 
fertilizer increments placed to the side of the row increased yields 
without injury to germination or to the young plants. The resi- 
dual effects of a heavy application of fertilizer in rows for the 
crop preceding peas did not result in any inequality in maturity, 
being apparently offset completely by the application of the ferti- 
lizer applied at the side of the pea rows. 


THE REACTIONS AND PROCESSES INITIATED BY LIGHT. In Cold 
Spring Harbor Symposia on Quantitative Biology, III. Cold Spring 
Harbor, N. Y.: Biol. Lab., 1935, vol. 3, pp. 71-209, 224-9, figs. 59. 
The following papers presented are of direct interest to botany: 
Protochlorophyll, by P. Rothemund (pp. 71-79); Behavior of 
Chlorophyll in Inheritance, by M. Demerec (pp. 80-86); Flour- 
escence and Photodecomposition of the Chlorophylls and Some 
of Their Derivatives in the Presence of Air, by V. M. Albers and 
H. V. Knorr (pp. 87-97); Fluorescence and Photodecomposition 
of the Chlorophylls and Some of Their Derivatives Under Atmos- 
pheres of O2, CO:, and Nz, by H. V. Knorr and V. M. Albers 
(pp. 98-107) ; Toward a More Quantitative Photochemical Study 
of the Plant Cell’s Photosynthetic System, by F. P. Zscheile, Jr. 
(pp. 108-116) ; Light Intensity and Carbon Dioxide Concentration 
as Factors in Photosynthesis of Wheat, by F. S. Brackett (pp. 
117-123) ; Kinetics of Photosynthesis in Chlorella, by W. Arnold 
(pp. 124-127); The Effect of Intense Light on the Assimilatory 
Mechanism of Green Plants, and Its Bearing on the Carbon 
Dioxide Factor, by R. Emerson (pp. 128-137); Photosynthesis 
of Bacteria, by C. B. van Niel (pp. 138-150); Chemistry of 
Photosynthesis, by D. Burk and H. Lineweaver (pp. 165-183) ; 
The Evolution of Oxygen in the Process of Photosynthesis, be 
O. L. Inman (pp. 184-190); The Absorption of Radiation by 
Leaves and Algae, by H. Mestre (pp. 191-209); and Photic Ex- 
citation and Photostropism in Single Plant Cells, by E. S. Castle 
(pp. 224-229). 
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ENGINEERING 


MAKE SALES EASIER.. 


i PROFITS BIGGER! 


You know the big advantages of pneumatic 
farm tires on tractors and implements. You know 
that farmers want them—have money to buy them— 
ARE buying them. 


You know, too, what farmer preference, product 


quality and prestige, plus the backing of powerful 


advertising, mean to you and your dealers in terms 
of sales and profits. 

So put your equipment on Goodyears— Goodyear 
All-Traction Tires for tractors—Goodyear Implement 


_ Tires for other farm machines. 


 They’re the tires most farmers prefer—the tires 
that offer them most for their money. 


They offer you most, too. They’ll make your equip- 
ment show up better—make your selling job easier— 
make you more money. 

THE GOODYEAR TIRE & RUBBER COMPANY, INC., AKRON, OHIO 
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THE DisposAL OF WASTES FROM MILK Propucts PLANts, E. 
F. Eldridge. Michigan Sta. Spec. Bul. 272 (1936), pp. 18, figs. 7. 
Technical information is presented on the elimination of loss of 
milk solids within the factory and the safe treatment of solids 
which cannot be economically saved. 

It is pointed out that a large share of the milk solids in the 
wastes of many factories come from the can washer. Usually about 
t lb of milk is lost for every 9 cans washed. Some plants wash as 
many as 2,000 cans daily, which means a loss of 200 Ib of milk. 
These solid are discharged over a 3 to 4-hr period and would 
require a stream having a minimum flow of about 55 cu ft per 
second for satisfactory dilution. 


Every washer should be provided with a drip collector. One- 
half of the milk lost through the can washer may be prevented by 
collecting the drip; 80 per cent of the remainder may be saved by 
collecing a short cold water rinse of the cans. The disposal of this 
rinse may be difficult, and its collection may or may not be practi- 
cal. In some cases, however, its elimination from the wastes may 
avoid the cost of building treatment units. In such cases it could 
be mixed with the drippings and sold or given to the producer for 
feeding purposes. 


The drainage from storage tanks, coolers, churns, vats, and 
other equipment should be collected in cans and either returned 
to the product or used for feeding purposes. A cold water rinse 
of these units may also be collected and used. 

Skim milk, buttermilk, and spoiled milk should be considered 
byproducts and should never be discharged into the factory sewers. 
These byproducts are highly concentrated, and treatment processes 
for wastes including them are costly. 


Whey and cheese washings are also concentrated and wherever 
possible should be used either for the manufacture of other 
products or for feeding. A limited amount of whey and washings 
may be treated. Considerable effort should be spent in finding an 
outlet for the whey and as much of the first washings as is possible. 
These efforts will be amply repaid by the savings in the cost of 
the treatment required for the factory wastes. 


It has been found that the septic process cannot be successfully 
applied to milk waste, since products are formed by the septic 
fermentation of milk solids that are much more detrimental to the 
stream than are the fresh solids. The septic tank, therefore, is not 
recommended for milk waste disposal. 


In the case of small plants located on farms or in sparsely 
populated districts, irrigation may be used as a means of waste 
disposal. This method consists of pumping or otherwise spreading 
the waste onto several acres of land that are kept under constant 
cultivation. Provision must be made to apply the waste to various 
portions of the field on alternate days so as to allow the waste to 
seep ino the soil before a second application is made. Sandy soil 
is best adapted for this practice. Should odors become obnoxious, 
chloride of lime, sodium hypochlorite, or liquid chlorine may be 
applied to the waste before it is pumped to the field. Usually the 


P= 
m (s—S1) 


where P is the coefficient of permeability, g the rate of pumping 
in gallons a minute, a and a respective distances of two observa- 
tion wells from the pumped well in feet, m for artesian conditions 
the vertical thickness of the water-bearing bed in feet, m for water- 
table conditions the average vertical thickness at a and a of the 
saturated part of the water-bearing bed in feet, and s and s; the 
draw-downs at the two observation wells in feet. This formula is 
mathematically developed by assuming ideal geologic and ground 
water conditions, such as a uniform permeability, a uniform thick- 
ness of water-bearing bed, a horizontal water table or piezometric 
surface, and a cone of depression that has reached equilibrium in 
form. As these conditions are rarely approached, the applicability 
of the formula and hence of the method has been regarded as 
questionable. 

Two rather elaborate pumping tests were made in 1931 near 
Grand Island, Nebr., to ascertain the accuracy of the Thiem method 
and to investigate the possibilities of determining specific yield by 
a pumping test. The behavior of the ground water was observed 
over a large area around the pumped wells by measuring the fluc- 
tuation of the water table in 81 observation wells during the period 
of pumping and after pumping was stopped. A study of the data 
obtained from these tests indicates that the Thiem method is 
applicable to conditions that are found in nature. However, to obtain 
consistent and accurate determinations of permeability it is neces- 
sary to employ an arbitrary procedure in computing the coefficient 
The draw-down of the water table at any distance from the dis- 
charging well should be taken as the average of the draw-down at 
that distance up-gradient and down-gradient from the well. In 
Thiem's formula only results for the draw-down of the water table 
that are obtained from the part of the cone of depression that has 
reached approximate equilibrium in form can be used. The part 
of the cone that has reached approximate equilibrium is determined 
by frequent measurement of the draw-down during the period of 
pumping. If the discharging well fails to penetrate through the 
water-bearing bed, the draw-down of the water table close to the 
well should not be used because of irregularities in the cone of 
depression. Moreover, there are usually near the well some changes 
in the permeability of the water-bearing material resulting from 
the development of the well. In the first test described in this 
report the cone of depression reached approximate equilibrium in 
form out to about 200 ft from the pumped well after 48 hr of 
pumping and was affected by irregular conditions near the well 
as far as 40 ft from the well. Hence the draw-downs that were 
used for computations of permeability were selected from that 
part of the cone between 40 to 200 ft from the pumped well. In 
the second test pumping was stopped several times and the cone 
of depression did not reach approximate equilibrium in form. 

Computations were made to determine the specific yield of the 
water-bearing material from the data obtained in the pumping 
tests. The results show that the specific yield can be readily de- 


‘ ( termined by this method. Samples of the material were analyzed man 
method is used only during the summer months when stream flows in the laboratory for specific yield, and the results obtained com- atio: 
are low. A detailed discussion is presented of the design, construc- pared favorably with those determined by the pumping method. 
tion, and operation of a biological filter for milk waste disposal. app! 
This method of disposal consists of the intermittent application of AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE INDI- FE 


the waste to a filter composed of gravel or crushed stone. The 
treatment — necessary for the biological filtration of milk waste 


ANA STATION. Indiana Sta. Rpt., 1935, pp. 7-13, figs. 5. The 
progress results are briefly presented of investigations on mechani- 


consists of three units. These are (1) a holding tank to equalize cal control of the corn borer, cornstalk covering equipment, low (3) 
the waste and to give a longer operating period for the filter, (2) | corn-cutting equipment, low-pressure pneumatic tires for tractors, that 
the filter, and (3) a settling tank to remove the suspended ma- combines, and manure spreaders, poultry housing, field ensilage hol 
terial from the waste discharged by the filter. harvesting equipment, erosion control, hay and grain drying, elec- H 

Information is given on the method of making the 5-day bio- tric brooding of chicks, precooling of fresh fruits in refrigerator y¢ 
logical oxygen demand determination which is considered the  4fS; codling moth control with electric insect traps, heating apple- the 
yay test to determine the strength of the wastes and the effi- ae solution, soil heating with electricity, and sweet potato actic 
ciency of the filter. : roll; 

PTOCESSING FEEDS ON NEBRASKA Farms, E. E. Brackett and 

THE THIEM METHOD FOR DETERMINING PERMEABILITY OF i. ; : 
WATER-BEARING MATERIALS AND ITs APPLICATION To THE De- ©: ,B. Lewis. Nebraska Sta. Bul. 302 (1936), pp. 24, figs. 9. This m 
ies as te Cn tc. Camel. C. & Gat bulletin reviews work by others on the subject and gives a brief 
Survey, Water-Supply Paper 679- A (1936) pp Iv 4.57 : pls 6 account of the work in feed grinding at the station. Special atten- 
figs 7. This repost was prepared in cooperation whic en “** drawn to the economy of feed grinding and to the mechani- 
servation and survey division of the University of Nebraska. cal features of grinders best adapted for this purpose. 

The Thiem method for determining permeability of water-bear- Motor TRUCK TRANSPORTATION IN REATION To COOPERA- : 
ing materials consists of pumping a well, or, where the ground tive FRUIT AND VEGETABLE MARKETING IN MICHIGAN, G. N 
water is confined under pressure, allowing the well to flow and Moz#ts. Michigan Sta. Quart. Bul., 19 (1936), No. 1 pp. 36-44. 
a — = ——— F gponeenese-e4 surface in A summary is presented of data on the development of truck 

ab - I ells. Khe coeficient of permeability 1s com- transportation in connection with cooperative fruit and vegetable 
puted by the formula marketing in Michigan. (Continued on page 190) we 
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URING 1937 this fitting will 
save thousands of dollars for 
manufacturers. Instead of three oper- 
ations, only two are now involved in 
applying Alemite Hydraulic Fittings. 
Formerly it was necessary (1) to drill 

a %” hole—(2) to tap that hole— 
(3) to screw in the fitting. Now, all 
that is needed is to (1) drill a 3%” 
hole and (2) drive in the Alemite 
Hydraulic Threaded Dzive Fitting. As 
the fitting is driven in, a swedging 
action takes place, similar to that of 
tolling an internal thread. The metal 


Enjoy Horace He:dt and h's A'emite Brigad:ers every Monday Evening, Columbia 
Coast -to-Coast Network. See local papers for time of broadcast. 


REG, U. S. PAT. OFF. 


WORLD’S LARGEST MANUFACTURERS OF  & Firm Name. 
LUBRICATING PRODUCTS $5 
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flows, causing the correct thread to be 
formed in the hole. The fitting may 
then be unscrewed at any time for re- 
placement, and any standard ¥4” P.T. 
fitting can be screwed into the hole. 


Alemite Hydraulic Threaded Drive 
Fittings are cyanide hardened. They 
can be driven into any steel that can 
be tapped, using power hammers, ar- 
bor presses, screw presses, or hand 
tools. They can also be driven into 
aluminum, aluminum alloys and malle- 
able or cast iron. 


aN, . 
rs "i 


Name 
Address.. 


nap 


a= 2 Sy SE Acar Sey aes SEES = 
Doane Gy Shek es ead Sa aoa a ae 


% 
ALEMITE —A Division of Stewart -Warner Corporation sf 
1800 Diversey Parkway, Chicago, Illinois Dept. D 


Se 
Please let me have all the facts about Alemite Hydraulic eee 
Threaded Drive Fittings. 


Share the tremendous savings which 
this new lubrication fitting brings to 
industry! Figure how much the tap- 
ping operation costs you in a year— 
and learn what this latest Alemite im- 
provement means to you in dollars 
and cents! Mail the coupon for com- 
plete information! 


ALEMITE 


A Division of Stewart-Warner Corp'n. 
1800 Diversey Parkway Chicago, Ill. 
6050 Cass Avenue, Detroit, Michigan 


Stewart-Warner-Alemite Corp’n. of Canada, Ltd., 
Belleville, Ontario, Canada 
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Agricultural Engineering Digest 
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EFFECTIVENESS OF PAINTS AS PROTECTIVE COATINGS FOR 
Woop, F. L. Browne. U. S. Dept. Agr., Forest Serv., Forest Prod. 
Lab., 1936, pp. 41, pls. 8. Experiments are reported the purpose 
of which was to consider not only completed paint jobs consisting 
of two or three coats of one kind of paint but the effect of prim- 
ing coats alone and of special priming paints followed by finish- 
ing coats of ordinary paint. 

Moisture-excluding effectiveness was measured by the Forest 
Products Laboratory method on test specimens of southern yellow 
pine, Douglas fir, northern white pine, and redwood. The speci- 
mens were 5% by 4 by 8 in in size with rounded edges and corners. 
They consisted entirely of clear heartwood. Coatings were applied 
to all surfaces of the specimens after the wood had been brought 
to equilibrium at 60 per cent relative humidity and 80 F. Mois- 
ture movement through the coatings was measured by the gain in 
weight of the specimens after transferring them from 60 per cent 
humidity to a damp air chamber for one week. 

The experiments required 1,344 specimens, divided into 21 
sets of 16 matched specimens for each of the four species. Nearly 
all of the primers tested were very low in effectiveness, even 
when the same paint applied in three coats proved very effective. 
Moreover there was often no connection between the relative 
effectiveness of paints as primers alone and their relative effective- 
ness in two or three coats. As primers alone, the white paints 
were more effective than the aluminum paints; when, however, 
the two aluminum primers were covered with two coats of a 
white paint, such as white lead, the resulting coating was more 
effective than a 3-coat job with the white paints alone. In other 
words these aluminum primers, although not particularly effective 
by themselves, contributed materially to high effectiveness in the 
completed paint job. 

It is considered evident that special primers can be made that 
will protect wood effectively when used as primers alone and will 
make good foundations for highly effective and durable coatings 
when covered by ordinary paints. Aluminum primer does not meet 
these dual requirements unless the grade of aluminum powder and 
the nature of the varnish vehicle are much more closely specified 
than is now customary. If the vehicle is wisely chosen white 
primers of high effectiveness can also be obtained, but it remains 
to be determined whether such primers will also have the prop- 
erty of retarding the flaking of paint coatings from conspicuous 
bands of summerwood that is the principal merit of good alumi- 
num primers for wood. 

It was also found that, in general, each successive coat of 
paint applied to wood improves the effectiveness of the coating 
against moisture movement, but the increments attributable to each 
of the successive coats are very unequal. One of the coats, usually 
the second, seems to achieve the major portion of the final ef- 
fectiveness. 

All specimens representing complete paint jobs were exposed 
to the weather at 45 deg, facing south at Madison, Wis., and 
tested for effectiveness and inspected for integrity of the coating 
at intervals of 6mo during a total exposure of 3 yr. Visual in- 
spection of the painted specimens at the end of 36mo showed 
that the coatings on the backs of nearly all specimens were still 
glossy, free from fissures, intact, and similar in appearance to 
young coatings, except that many of the white paints were distinct- 
ly yellow, as would be expected from repeated exposure to 97 
per cent humidity without subsequent exposure to direct sunlight. 
It is therefore considered reasonable to suppose that the effective- 
ness of the coatings on the backs of the specimens remained 
approximately the samc as it was initially. If that assumption is 
correct the changes in effectiveness of the exposed faces were just 
twice the changes recorded, and the effectiveness of the exposed 
face of a specimen at any time EFy can be computed from the 
formula EF; = 2E 7 — Eo, where Ex and Eo are the ratings for T 
months and O months, respectively. 

In general, the effectiveness of paints against moisture move- 
ment increased during the first few months of exposure to the 
weather. Nearly all of the coatings tested were more effective 
at age 6 mo than they were before exposure. Some paints remain 
near their maximum effectiveness for many months, while others 
soon pass through the maximum and decrease steadily in effective- 
ness thereafter. The two control paints, white lead in linseed oil 
and white lead in Bakelite paint oil, illustrate the two types. White 
lead in linseed oil declined steadily in effectiveness after its maximum 
at 6 mo, while white lead in Bakelite paint oil was almost as ef- 
fective after 36mo as it was at the beginning. Chalking, check- 
ing, and cracking of paint coatings clearly determine which of 
these two types of behavior shall prevail, but the significant fea- 
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ture of chalking and checking in this connection is not the age 
at which they first appear but the rate at which they penetrate 
through the coating. 

As priming coats under white lead paint in place of conven- 
tional priming, all of the aluminum paints improved both the 
initial and the maximum effectiveness during subsequent ex- 
posure that is characteristic of white lead paint when used for all 
three coats. From the point of view of protection this long main- 
tenance of effectiveness is more important than increased initial 
effectiveness. Aluminum in the paste form proved as effective 
as dry aluminum powder of standard varnish grade when substi- 
tuted pound for pound in the same vehicles. 

Two vehicles, shellac plasticized with castor oil and a nitro- 
cellulose lacquer, proved lacking in durability either as primers for 
white lead paint or as complete paints. All the other vehicles 
tested made aluminum primers that greatly improved the mainten- 
ance of effectiveness throughout the life of white lead paint. From 
this point of view there was little basis for preference among the 
satisfactory vehicles; all left coatings which were more effective 
after 36 mo than were many good paints initially. Among the sat- 
isfactory aluminum primers, however, some proved more success- 
ful than others in prolonging the life of the coating on southern 
yellow pine and Douglas fir. 

Raw linseed oil, of course, does not make an aluminum primer 
of proper consistency for good working properties, but kettle- 
bodied linseed oil makes a very satisfactory one. As complete paint 
coatings, all of the satisfactory aluminum paints proved outstand- 
ingly durable, both in maintenance of integrity of the coatings on 
all woods and in maintenance of effectiveness against moisture 
movement. 

In initial and maximum effectiveness all of the paints that 
contained either white lead or zinc oxide were superior to any of 
the paints that contained neither white lead nor zinc oxide. The 
difference is too small to be significant as far as protection of 
wood is concerned, but is of interest in connection with the theory 
of the action of pigments in paints. As complete paint coatings, 
the colored-pigment paints, except red lead, proved lower in 
initial and maximum effectiveness than the paints that contained 
white lead or zinc oxide and approximately equal to white paints 
containing neither white lead nor zinc oxide. Red lead increased 
in effectiveness up to the eighteenth month, after which its ef- 
fectiveness decreased rapidly. The litharge paint rapidly lost 
effectiveness after age 6 mo. 

The two chrome yellow paints remained as effective after 36 
mo as they were initially, The other colored-pigment paints fol- 
lowed a course of change in effectiveness similar to that of white 
lead paint but at somewhat slower rates, so that, while less ef- 
fective than white lead paint at the beginning, they were as effec- 
tive or a little more effective at the end of 36 mo. In maintenance 
of the integrity of the coatings all of the colorcc pigment paints, 
except red lead paint, were more durable than any of the white 
paints. On the whole the colored-pigment paints took longer to 
develop chalking than did the white paints. The colored-pigment 
paints, except red lead and litharge paints, developed neither 
checking nor sigmoid cracking during the test. 

As vehicles for all three coats of paint the Bakelite paint oil 
was superior on the whole to either of the ester gum varnishes 
when pigmented with white lead, iron oxide, or asbestine. The 
75-gal ester gum varnish was more satisfactory than the 33-gal 
varnish when pigmented with white lead or iron oxide, but not 
when pigmented with asbestine. Although all three paints made 
with asbestine were comparatively short-lived (and were transpar- 
ent), in each case they were more effective and more durable than 
the corresponding clear vehicles without pigmentation. 

Comparison of the results of application by spray gun with the 
results of brush application of similar paints in other series re- 


vealed no significant differences attributable to the method of 
application. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE ARI 


' ZONA STATION. Arizona Sta. Rpt. 1935, pp. 19-24, 29, 30. The 


progress results are briefly presented of investigations on the law 
with respect to ground water, evaporation rate and duty of water, 
problems of irrigation enterprises, irrigation water supply of the 
Safford Valley, and creosoting tamarisk for fence posts. 


Soi, EROSION CONTROL A BASIC RECONSTRUCTION PROBLEM. 
Puerto Rico Sta. Rpt. 1935, pp. 12, 13, figs. 2. This progress 
report points out that soil erosion has become a very important 
factor in the agriculture of the island. The heavy compact nature 
of the soils has resulted in much sheet erosion, as well as gully- 
ing. The general conclusion is drawn that accelerated erosion of 
the agricultural land of the island is being brought about largely 
by using these lands for purposes or in ways to which they are 
not naturally adapted. (Continued on page 192) 
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@ Minimum use of wired help nearly always is evidence of 
inadequate understanding of how electricity pays its way. 


Ample proof is available from thousands of farms that greater 
use of electricity pays greater dividends in money, time and 
labor saved. By adding electrical equipment to do work form- 
erly done by hand or by more expensive kinds of power, 
sufficient savings are made to more than pay the monthly bills. 


Through farm paper advertising, booklets and other educa- 
tional material, Westinghouse is helping to drive home to users 
and potential users of high line service the savings and earn- 
ings that can be gained from the use of more kilowatt-hours. 
Just published, for example, is “Switch On Low-Cost Power,” 
an illustrated booklet describing in non-technical language how 
electric motors can save time and money in farm work. Write 
for your free copy today to Westinghouse, East eee 


meena ness 
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LOOK AT RESULTS Instead of Cost 


“THE NAME THAT MEANS EVERYTHING IN ELECTRICITY [fL 


See YOUR WESTINGHOUSE DEALER 


REFRIGERATORS, Kitchen-proved for 10-year economy. 
RANGES, with the Economizer units that cut electric cook- 
ing costs 18% to 46%. 

Adjust-o-matic ROASTER that cooks-a meal for 8 persons. 


WASHERS and IRONERS that reduce home laundry time 
and work to a minimum. 


Automatic WATER HEATERS, capacities from 1-gallon. 


Style-matched APPLIANCES for every use—toaster, cof- 
feemaker, waffle iron; Food Crafter, fans, vacuum cleaners, 


Jot Farm Profit 


MOTORS and control, in all sizes for either portable or at- 
tached power applications. 


MILK COOLERS, with sealed-in mechanism backed by 5- 


year warranty. 
LIGHTING fixtures and reflectors for yard and buildings. 


Fo Jan Wiring 


Nofuze Circuit Protection protects circuits automatically. 


No-fuses—electricity turned on again by a flip of the handle. 
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McCORIMICK - DEERING 
DIESEL 


RAC|IRACIOR 


The McCormick-Deering TD-40 is a powerful, compact, 
Diesel-powered crawler tractor offering exceptional economy 
and accessibility. It is particularly well suited for work in 
terracing and other soil-erosion-control work. Complete 
details will be supplied on request. 


INTERNATIONAL HARVESTER COMPANY 
(Incorporated) 


606 So. MICHIGAN AVE. CHIcaGo, ILLINOIS 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not: for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 


_ Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong.” Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 

With blue ground for Members and Associate 
Members—furnished either in pin with safety 
clasp or lapel button—$2.00 each. 

With red ground for Junior Members, Affiliates, 
and Student Members—furnished only in pin 
with safety clasp—$1.00 each. 

—————— send orders to ASAE, St. Joseph, Michigan. 
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A. S. T. M. STANDARDS, 1933.—I, METALS. II, NON-METALLIC 
MarTEeRIALS. Philadelphia: Amer. Soc. Testing Materials, 1933, 
pts. 1, pp. XX + 1002, pls. 2, figs. 122; 2, pp. XXVII + 1298, 
pls. [6], figs. 203. The 1933 Book ASTM Standards is published 
in two parts. Part 1 contains 185 standards, 104 of which relate 
specifically to ferrous metals, and 70 to nonferrous metals. Part 2 
contains 283 standards, of which 60 are standards covering cement, 
lime, gypsum, concrete, and clay products, and 219 relate to mis- 
cellaneotis materials, such as coal, timber, paints, petroleum, etc., 
while 4 apply in general to these materials. 


1934 SUPPLEMENT TO Book oF A. S. T. M. STANDARDs. 
Philadelphia: Amer. Soc. Testing Materials, 1934, pp. [7] + 216 
figs. 24. This is the first supplement to the 1933 Book of ASTM 
Standards, noted above, and contains 49 standards adopted or re- 
vised on September 1, 1934. 


1935 SUPPLEMENT TO Book oF A. S. T. M. STANDARDs. 
Philadelphia: Amer. Soc. Testing Materials, 1935, pp. [7] + 208, 
figs. 24. This is the second supplement to the 1933 Book of 
ASTM Standards, noted above, and contains 36 standards adopted 
or revised on September 3, 1935. 


ACTION OF HEAT, LIGHT, AND RADIATIONS ON PLANTS, P. 
Chouard. Compt. Rend. Acad. Agr. France, 22 (1936), No. 4, pp. 
133-140. This is a brief statement of the possibilities and the 
problems of artificial heating or lighting of plants which need 
further study, including especially the physiology of light effects, 
particularly ultraviolet light, and the development of efficient 
processes and systems of artificial lighting and heating in forcing 
of young plants and in obtaining flowers of a desired character 
at any given time. 


THE PuRDUE PLow TRASH SHIELD, R. H. Wileman. Indiana 
Sta. Circ. 217 (1936), pp. 4, figs. 4. This shield is briefly de- 
scribed and illustrated. It is constructed of sheet metal shaped to 
form a hood over the top side of the furrow slice as it is turned 
over. The rear edge of the shield is bent down so that it is per- 
pendicular to the ground surface. This edge is irregular in shape 
and conforms to the contour of the turning furrow slice. The 
shield is hinged at the lower front corners and is free to rise and 
allow any obstruction to pass under it. 


DryING FRUITS AND VEGETABLES, H. Beresford. Elect. on the 
Farm, (1935),°No. 9, pp. 10, 11, figs. 2. A fruit and vegetable 
drier, suited to the needs of the farm family and adapted for 
operation by electric heat, is briefly described and illustrated. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re- 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 


ENGINEER who is familiar with agricultural equipment, par- 
ticularly fruit grading and fruit handling equipment, is wanted by 
one of the larger manufacturers of such equipment. Anyone inter- 
ested in this opening should write direct to Secretary, ASAE, St. 
Joseph, Michigan. 


ENGINEERS wanted for service with a state water conserva- 
tion commission being organized in North Dakota and authorized 
to investigate and construct irrigation and other conservation 
projects. These include an office engineer, who will be in direct 
charge of investigations and design of irrigation projects; an hydro- 
gtapher and hydrologist who would be expected to make studies 
of water supply; and a small group of field and office engineers 
who would work on individual projects. It is anticipated that the 
program of the commission will have to do largely with small 
projects, probably to some extent even with the irrigation of indi- 
vidual farms. Applications for these openings should set forth in 
considerable detail the training and experience of the individuals 
and should state the minimum salary which they would accept. 
Considerable experience, preferably in the irrigation field, is essen- 
tial, and applications should be submitted direct to Mr. E. J. 
Thomas, State Engineer, Bismarck, North Dakota. 
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